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Anthracite Cual Mine Heading. The Roof is Higher than that of a Bituminous Mine 
Because of the Thickness of the Vein. 





Thousands of Boys are Employed in the Screen-Rooms of the Breakers. The Great Coal-Loading Machine Lifting a Car from the Railroad Tracks before 
Discharging its Contents. 


THE ANTHRACITE COAL INDUSTRY.—({See page 392. | 
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THE ARTISTIC ELEMENT IN BRIDGE DESIGN. 
At a time like the present, when we are constructing 
in this country, and notably at New York, so many 


important municipal long-span bridges, it is of in- 
terest to turn to similar work which is being designed 
and executed by foreign engineers and contractors. 
We present in the current issue of the SurrLeMENT a 
series of views of some recent notable bridges con 
structed in Germany and Switzerland, which are char- 
acterized by that strict regard for the esthetic and 
architectural side of bridge construction which 
is such a marked feature in the best Continental 
work 

Thanks to the Municipal Art Commission, in the 
city of New York strict attention is being paid, and 
we hope will continue to be paid, to the artistic side 
of all bridges, great and small, that are erected in 
the metropolis. Of course, the architectural embellish 
ment of an engineering structure is something that 
requires to be undertaken by the architect or artist in 
direct collaboration with the engineer who designs 
the structure. This collaboration is now being carried 
out; but it is quite a question whether the bridge engi- 
neer, particularly if he intends to devote himself to 
city or county work, would not do well to round out 
his professional course by including instruction in at 
least the elements of architectural design, or some 
kindred study. Hitherto, American bridge engineers 
have been governed in their work too much by the 
strictest considerations of utility;:and in the endeavor 
to design bridges that can be built with the least ex- 
penditure of time and material for the maximum 
amount of strength, they have produced structures 
that are a literal translation into steel of the straight 
lines and angles of the strain-sheet diagram For 
economy of material and speed of erection, these 
bridges stand unsurpassed in the world; but it must 
be confessed that, with a few notable and praiseworthy 
exceptions, our bridges do not compare in beauty and 
harmony with their surroundings with the work of 
the Continental engineers Among the exceptions may 
be mentioned the noble Washington Arch Bridge, over 
the Harlem River, and the design by the present 
Bridge Commissioner for the new Manhattan Bridge 
across the East River, New York; while it need scarce 
ly be added that the famous Brooklyn Suspension 
Bridge will be always a thing of beauty, in spite of 
the fact that the details of its construction, judged 
from the modern engineering standpoint, must be con- 
sidered rather crude 

- — —~> +--+ 
AMERICAN RAPID TRANSIT IN LONDON. 

The managing ‘director of the Anglo-American Com- 
pany which is building and equipping a large section 
of the London Underground Railways, states that the 
vast system of rcpid transit which is being built be 
neath the city of London is progressing with far less 
disturbance to the streets and discomfort to the publi 
than is our own In New York city. The difference is 
due to the depth at which the “tubes” are being built 
and to the fact that the material is soft and easy to 
tunnel. The most remarkable feature of the London 
system, according to Mr. Yerkes, is the great power 
station on the bank of the Tlames, from which power 
for the entire system will be furnished. The build- 
ing wi!l contain ten 7,500-horse power engines, and 
when the plant is all in, there will still be room in 
the building to increase the power capacity by fifty 
per cent. An interesting detail of the enterprise is 
that a portion of the system is being equipped with 
four rails, of which two are the main rails for the 
ears, while of the other two one is the feeder, and 
the other the return rafl for the current. The placing 
of the fourth rail is due to one of those government 
regulations—so common in Great Britain—that are in- 
serted for the protection of the general public when 


Scientific American 


important franchises are granted to public corpora- 
tions. In the present case the Board of Trade stipu- 
lated that there must not be a drop of more than 
three or four volts in the pressure of the return cur- 
rent as received at the power house. The object of 
this restriction is to prevent leakage with its well- 
known disastrous electrolytic effects on gas and water 
mains. Now, it would be impossible to prevent leak- 
age, if the common system of return by way of the 
track rails were adopted; since the ordinary vitrified 
earthenware insulators could not be used between 
rail and track. Hence the necessity for a separate 
properly-insulated return rail 
—- *-+e-2 ————— 
THE NEW CUNARDERS. 

Some interesting light was thrown upon the sub- 
ject of the two new express steamers for the Cunard 
Line at the recent annual meeting of the shareholders, 
when the president of the company stated that there 
was no truth in the report that the objections of the 
shipbuilders are due to their inability to construct two 
ships of the huge proportions and high speed called 
for by the government requirements. It seems that 
the shipbuilding firms consulted are fully prepared to 
build these vessels, which are to be of the same beam 


as the “Cedric,” 75 feet, and are to be about 150 feet 
longer than the “Kaiser Wilhelm II.” 


are prepared to guarantee that they shall show an av- 


Moreover, they 


erage sea speed of 25 knots an hour, which is a knot 
and a half better than the highest speed for a single 
voyage ever made by a transatlantic steamer, and is 
over two knots higher than the average sea speed for 
a whole season of any existing ship. The govern- 
ment requirements, however, demand that the average 
sea speed, voyage by voyage, shall be 25 knots, and 
to insure this result the vessels would have to be cap- 
able of making an average speed for a single voyage 
under the best conditions of wind and sea of not less 
than 26% to 27 knots an hour. As matters now stand, 
the British government expects the company to put 
these two ships in service with the stipulation that if 
they do not maintain an average throughout the 
season of 25 knots, they will be thrown back upon the 
shipbuilders’ hands. As the two vessels will cost 
about $10,000,000, it can readily be understood that 
private firms are relugtant to undertake the contract 
subject to such onerous conditions 

The obligations imposed upon the builders of Ger- 
man express steamers are that the ship must give 
satisfaction on the trial trip, and that the builders 
must be prepared to remedy any defects that may 
show themselves during a specified period of their 
service; and these requirements would seem to be 
sufficiently exacting to protect the interests both of 
the government and of the steamship companies. It 
begins to be pretty evident that unless the government 
makes a considerable modification of its demands, the 
25-knot steamers will never get beyond the paper 
stage. 

— — + oe - 
FLIES AS CARRIERS OF BACTERIA. 

There is, of course, nothing new in the theory that 
flies may be active agents in the spread of bacteria, 
but a forceful demonstration made under the auspices 
of Johns Hopkins University, which has been recently 
brought to our notice by a member of the medical 
staff of that institution, is well worthy of record in 
these columns. The experiments were conducted with 
a box that was divided into two compartments, in 
the first of which was exposed some food material in- 
fected with an easily-recognizable species of bacteria 
harmless bacteria, of course, being used—while in the 
second compartment was placed an open dish con- 
taining a sterile nutrient such as is used as a culture 
medium for bacteria. Flies were placed in the first 
compartment, and, as soon as a number of them had 
been seen to walk upon, or eat of, the infected ma- 
terial, they were allowed to pass through a small door 
into the second compartment, where they had a chance 
to come in contact with the culture medium in the 
dish. The result was that bacteria deposited upon 
the surface of the sterile nutrient, multiplied there, 
and formed characteristic colonies. In these experi 
ments molasses mixed with a growth of yellow bacteria 
was spread on a plate in the first compartment, and a 
dozen flies were put into the apparatus. Half an hour 
between the two compartments was 
of the flies had been 


later, the door 
opened, and as soon as several 
seen to come in contact with the sterile nutrient, the 
dish that contained it was covered and put away to 
develop. A few davs later there had grown on the 
nutrient over a hundred colonies of yellow bacteria. 
The experiment was repeated with red and violet cul- 
ture, and colonies of corresponding color were obtained. 
Toeprove that the germs from which these colonies 
grew came from the infected material in the first com- 
partment, and not from accidental sources, further ex- 
periments were made with other groups of flies, but 
with no infected material in the first compartment. 


-In this case, however. none of the dishes used in the 


second compartment developed yellow, red, or violet 
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colonies. To prove further that the flies were the 
only means of transmitting the bacteria, experiments 
were made with infected materiai in the first compart. 
ment, but with no fiies in the apparatus. The dishes 
containing the nutrient in these experiments also de. 
veloped no colonies; and from these results it wag 
considered to be absolutely demonstrated that flies 
are capable of carrying bacteria from one place to an. 
other, if they have an opportunity to come in contact 
with material containing these organisms. 
a 

BRITISH WORKMEN ON AMERICAN INDUSTRY. 

The Mosely Industrial Commission to the United 
States, of which we have lately heard so much, was 
organized by the gentleman after whom it is named, 
who offered to pay the expenses of a certain number 
of secretaries of British trades unions for a visit to 
this country, in order that they might examine and 
report upon American industries. Not only did Mr, 
Mosely provide the necessary funds, but he accom- 
panied the delegation himself; and the report of the 
findings of the various delegates is prefaced with one 
by himself, which is perhaps the most valuable, be- 
cause of his broader point of view and his more 
philosophical treatment of the subject. There are in 
all twenty-two separate reports by the trades union 
delegates, representing as many different British in- 
dustries. To insure that the field should be fully 
covered, a list of forty-one questions was proposed, 
which each delegate was requested to answer as far 
as he could. These questions related to the early 
training of the workmen in America; their general 
social condition; and the relations between employe 
and employer. The organizer of the commission 
reaches the conclusion that “The true-born American 
is better educated, better housed, better fed, better 
clothed, and more energetic than his British brother, 
and infinitely more sober. As a natural consequence, 
he is more capable of using his brains as well as his 
hands.” 

The commission as a whole agreed with Mr. Mosely. 
The reports are practically unanimous on the ques- 
tion of sobriety, although one of the delegates con- 
siders that “while the American workman is sober 
during working hours, yet he is as much inclined to 
a spree as the ordinary Britisher.” On the question of 
gambling, it is considered that the American working- 
man, as such, knows practically nothing about it, and 
in this connection we are surprised to learn that the 
wagering habit is increasing rapidly in the present 
day among British workmen. Mr. Mosely draws atten- 
tion to the fact that many of the leading positions in 
industry in America are held by men who are either 
English or Scotch. The delegates agree with him in 
the statement that one of the chief reasons why the 
American workman has an advantage over his British 
brother is that he has received a more thorough and 
generally better education. There can be no ques- 
tion that one of the chief inducements to sel?-im- 
provement in American education, is the reasonable 
hope of advancement that social conditions hold out 
to young men of al! classes in America, if their abil- 
ities fit them to fill higher positions. The delegates 
frequently allude to the great appearance of equality 
or absence of restraint in the intercourse between the 
masters and men. “But this,” it is asserted, “is 
an effect and not, as seems to have been imagined, 
a cause. The American employer has more sense of 
the value to himself of what may be comprehensibly 
described as talent among those who do the work of 
the establishment than his British confrére.” In this 
connection an instance is quoted of a young British 
mechanic whose ambition prompted him to come to 
America, and who was rapidly promoted until he be 
came manager of one of the largest works in the 
United States, which under his vigorous direction 
forms one of the most successful in the country. It is 
urged that a little encouragement of the same sort 
would doubtless have kept the workman at home, with 
dificult to 


‘ 


a benefit to English industry which it is 
estimate 

There is no doubt whatever that just here is to be 
found at once one of the greatest secrets of our it- 
he com- 
In 


dustrial success in the United States, and of 
parative stagnation in many British industries 
Great Britain a workman or subordinate who presents 
a new device or theory to a superior will more 
likely than not be coldly received for his trouble Here 
a premium is placed upon ingenuity and useful sug 
gestions. Another most fatal hindrance to successful 
competition on the part of Great Britain with her Con 
tinental and American rivals is the fact, as pointed 
out by Mr. Mosely, that, “It has been the rule for 
generations past that as soon as a man earns beyond 
a certain amount of waves, the price for his work is 
cut down, 2nd he, finding that working harder oF 
running his machine quicker (naturally a greater 
long run no larger reward, 


strain) brings in the 
We are informed 


slackens his efforts accordingly.” 
that this policy is rapidly passing away; and surely 
it is high time; for under such a system, there 
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can be no growth of that sense,of community of in- 
terest, which is absolutely essential to secure the best 
results in the industrial world 

On the important question as to whether the Amer- 
ican is on the whole better off than the English work- 
man, the delegates point to the fact that while he 
receives higher wages, he has to work longer hours; 
and that though the wages are higher, the cost of 
living is greater The general trend of opinion is 
that after income and expenditure have been balanced, 
the American is found to be better off than the British 
workman, to the extent of twenty per cent or so. 
This estimate, however, cannot be applied too broadly, 
for the reason that conditions differ considerably in 
different parts of the United States. 

am —>+ 2+ LD 

ELECTRIC POWER PLANT BELOW MOUNT RAINIER. 

BY EARL MAYO 

The glacier-capped mountains of the Pacific coast 
offer excellent facilities for the development of 
hydraulic-electric power To utilize the glacier flow, 
a power plant, the largest on the coast, is now being 
constructed, which will deliver electrical energy to che 
principal cities of Washington for the street railroads, 
interurban lines, and lighting plants, and also tor 
mills, factories, and the principal commercial concerns. 

The original source of the water power will be the 
great glacial cap of Mount Rainier, which towers 14,519 
feet above sea level and is constantly reinforced by 
the warm mists and rain-clouds which are brought 
inland from the Japanese current which impinges on 
the neighboring coast. The moisture in the air, strik- 
ing this great ice-cap, high above the limit of vegeta- 
tion, is condensed, so that the glacial covering is con- 
stantly growing from the top while it is being melted 
away from the bottom. The present undertaking ne- 
cessitates the damming of the Puyallup River below 
its junction with the Mowich at an altitude of about 
1,700 feet above sea level. Owing to the peculiar 
formation of the mountain above this point, the 
Puyallup River drains not only the Mount Tacoma 
glacier, the Puyallup glacier, the South Mowich, North 
Mowich, and the Carbon glaciers, but also Crater Lake, 
into which the Carbon glacier discharges. From be- 
neath the glacial ice, whether it ends in a precipitous 
cliff or presents a confusion of broken ice, cold water 
flows throughout the whole year. The hidden streams 
which fiow for several thousand feet between the ice 
cap and the granite surface of the mountain, burst 
from beneath the edges of the glaciers with a loud 
roaring, and sometimes the curtain of water which 
leaps out, although of slight depth, may have suffi- 
cient force to carry a man off his feet 

Below the ice, in the almost impenetrable forests, 
the rainfall is perhaps greater than in any other 
part of the country The wind which brings the 
mists ashore is always temperate, and the side of 
the mountain is sufficiently abrupt to catch the pre- 
cipitation from clouds at varying elevations, while 
the dense woods tend to the preservation of all falling 
moisture. From experiments made in the neighbor- 
hood it is estimated that the annual rainfall on the 
western slope of Mount Rainier aggregates 150 to 160 
inches. The rainy season begins in October and con- 
tinues into the early summer-—nearly every day during 
this period showing some appreciable precipitation 
During this season there is more water available than 
is needed, and it happens therefore that’ the 
flow from the glaciers, although it never fails, is 
diminished by the cold weather. During the dry sea- 
son, including the months of July, August, an] Sep- 
tember, when little or no rain is expected, the glacial 
flow is at its height and can be relied upon to provide 
an ample supply of water 

The water power which nature has stored in this 
cap of ice is regulated to the demands of man not only 
by its yearly variations, but also by the so-called 
glacial tides, which are manifest daily. The greatest 
flow from the glacier, owing to the influence of the 
sun, occurs from perhaps eleven in the morning untii 
four or five o'clock in the afternoon Owing to the 
distance that this water travels before being utilized 
for power, these high tides will reach the power sta- 
tion five or six hours later, and therefore the largest 
daily supply is available between five in the evening 
and eleven at night, when the city’s illumination and 
street car travel make the greatest drain upon the 
piant The glacial tides show a rise of perhaps two 
inches where the stream is broad, and of two feet 
where the water of the stream is crowded into a 
Rarrow channel, and they are the means of great 
economy, since, to a large extent, they regulate the 
power without artificial intervention. 

At the point where the Puyallup River is being 
dammed, a series of rapids start, and extend to 
the comparatively level ground about 900 feet below. 
While the river normally travels down a cafion, it will 
be diverted by a flume and ditch along a bench or 
spur of the mountain, until it approaches a point above 
Lake Kapowsin, where there is an almost sheer decline 
to the foot of the rapids. The flume will be built with 
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a section of eight feet wide by seven feet high, and 
will carry 2,000,000 tons of water daily. Here the 
canal, which will be ten and a half miles long, will 
discharge into a forebay or reservoir, which will hold 
sufficient reserve supply to operate the plant during 
any necessary repairs to the flume or ditch. 

From the forebay, four steel pipes 1,700 feet long 
will carry the stream down the declivity at an average 
anxle of 45 degrees, to the power station, which will 
be situated at the beginning of the level country below. 
When the necessary reductions are made for friction, 
the pipes will hold columns of water with a net head 
of about 850 feet. This is to*say, although the pipes 
will descend diagonally, the water efficiency will be as 
great as if they descended vertically 850 feet. From 
these great steel pipes, which will be four feet in 
diameter at the top and taper to a five-inch nozzle, a 
compressed stream of water will be released with a 
spouting velocity of about 15,000 feet, or nearly three 
miles a minute. This stream will be released in the 
shape of a solid round bar which strikes the cups of 
an “impulse” or tangential water wheel, so that the 
greatest efficiency known to hydraulics may be 
attained. The four impulse wheels will be connected 
directly to the generators, which are now being built 
by the General Electric Company, and which will be 
unequaled by any now employed west of the Rocky 
Mountains, having a capacity of 3,500 kilowatts, or 
5,000 horse power each. An alternating current of 
2,500 volts will be generated and stepped up to 45,000 
or 55,000 volts, and then transmitted to Tacoma, which 
is about 30 miles, and to Seattle, which is about 45 
miles distant. 

The engineers have completed the laying out of 
the flume and ditch line, and while the great gen- 
erators and water wheels are being constructed, -sev- 
eral hundred workmen are employed in clearing away 
the giant trees and rocky ledges that stand in the way 
of the free passage of the water between the diverting 
dam and the forebay. Meanwhile, also, preparations 
have been made for laying the great steel pipes down 
the face of the headland, and concrete anchors will 
be set into the hill to sustain the enormous weight of 
1,700 feet of water, and prevent the pipes from forcing 
their way into the power house. Zach tangential 
wheel receiving its impulse from this weight of water 
will revolve with a speed that would send its periphery 
7,000 feet a minute, and the four wheels will develop 
20,000 horse power. 


->-?- > 


CARRIER PIGEONS FOR THE GERMAN NAVY. 

For some time past severe experiments have been 
conducted by the German naval authorities to ascer- 
tain the suitability of the carrier pigeon for intelli- 
gence service in the navy; and so successful have 
these trials proved, that permanent pigeon stations 
are to be erected. The chief of these will be at Wil- 
helmshaven and Helgoland for the North Sea, and 
at Friedrichsort for the Baltic. To assist the Admir- 
alty in its scheme, sixty-one carrier pigeon clubs have 
placed their services at the disposal of the authori- 
ties. Six of these clubs have stations on the east 
coast—two at Kiel, two at Rendsburg, one at Nortof, 
and one at Lubeck—while there are no less than forty- 
two stations on the North Sea coast—sixteen at Ham- 
burg, four at Bremen, the others being distributed 
over the country of the Lower Rhine, between Crefeld 
and Diisseldorf. The Naval Department will thus 
have sufficient birds and conveniences at their disposal 
and will defray the cost of conveying the baskets 
containing the birds to the various warships, and the 
return of the baskets to the respective clubs to which 





they belong. 

From the results of the experiments it is estimated 
that the -birds have sufficient endurance to fly home 
from a point 300 kilometers from land; and to insure 
the rapid delivery of a message to the desired quar- 
ters from a war vessel at sea, a system of duplicat- 
ing the messages is to be adopted, varying with the 
atmospheric conditions prevailing at the time of dis- 
patch, the distance to be covered, etc. For instance, 
up to 80 kilometers two birds will be released bearing 
the same message, and from 80 to 300 kilometers from 
three to five birds will be dispatched. Naturally, the 
time occupied by the birds in flying over the distance 
to be traversed depends upon the capabilities of the 
messenger, and the weather, but it is estimated that 
one kilometer per minute is the minimum speed likely 
to be attained. 

The general practice of sending the message in a 
quill attached to a tail feather will not be adopted, 
as this has been proven to be generally unsatisfact- 
ory. Instead, the message will be inscribed upon 
thin vegetable paper, which will be slipped into an 
India-rubber case and secured to the bird’s foot by 
means of a ring of the same material. As the birds 
arrive at their respective homes on land the mes- 
sages will be detached and forwarded unopened to the 
news-collecting office and there dealt with. At the 
pigeon stations on the North Sea coast, there are wire- 
less telegraph stations, and the messages will there- 
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fore be retransmitted thence to the head office. For 
this service special regulations have been prepared. 
In future every warship, except torpedo boats, leav- 
ing Kiel or Wilhelmshaven will be compelled to carry 
a consignment of carrier pigeons to be released at 
varying distances from the land stations. The utiliza- 
tion of carrier pigeons for intelligence purposes has 
long been in vogue in the German army, with con- 
spicuous success, and this latest development will 
mark a new departure in naval warfare, 
SCIENCE NOTES. 

Dispatches from the Bourges observatory show that 
the sun after a long period of quiescence has again 
entered into a state of activity. On March 27, there 
was visible on the solar disk a large spot measuring 
1,864 miles in diameter. Again, on March 306, four 
sun spots, two of them extensive, were observed, 

C. Hartwich and W. Uhimann state that the fat of 
gentian root is not a saponifiable oil, but a cholesterin« 
like body. The chloroformic solution, when treated 
by Hesse’s test with concentrated H,SO,, colors the 
acid a bright red with a green fluorescence, and the 
chloroformic layer passes from yellow to red, and final- 
ly, after standing for twenty-four hours, to violet. 
By Liebermann's test, treating a solution in acetic an- 
hydride with concentrated H,SO,, a red color, passing, 
on shaking, to bluish-green, and finally olive green 
was obtained. A similar cholesterin reaction also re- 
sulted with Salowski’s test. The fat was extracted 
from the root by means of ether. It occurs to the ex- 
tent of 5.67 per cent, and forms a dark yellow, viscous 
substance, having the characteristic odor and taste of 
the drug. By shaking out the petroleum ether solu- 
tion with water and alcohol, 50 per cent, the odorous 
and bitter principle is removed 

That there are bacteria, some large fungi, and rotten 
woods which give phosphorescence or shine in the 
dark, has long been known, but it is a question whether 
there are shrubs or flowering plants that have the 
same property. Dr. H. Beckurts has recently, how- 
ever, discovered a notice printed in 1845, stating that 
at the session of the Royal Asiatic Society, held April 
5 of that year, the dry roots of an Indian plant were 
exhibited which possessed the property of shining or 
phosphorescing in the dark. An Indian officer, so goes 
the story, who took shelter from the rain under some 
projecting rocks, observed that the neighboring grass 
phosphoresced, and he gathered several specimens of 
the grass and brought them to General Cullen. The 
latter stated that the plant was long known te the 
Brahmins under the name of “diotishmati,” belonged 
to the family of the vegetable Sapindacew, and was 
identified as the Cardiospermum halicacabum. This, 
however, cannot be, since Lindley, who presented the 
root to the association, stated that it was a rhizome 
of a monocotylic plant of the Orchidacew or Iridacer. 
According to Watson the Indian plant “diotishmati” 
belongs to the grasses. It is, however, believed that 
the fact in the case was that the plant was probably 
covered with one of the phosphorescing fungi, which 
caused the error of observation in the young officer. 





Mr. F. W. Very, of the Allegheny observatory, re- 
cently published a series of measurements on the 
radiations received from different portions of the 
solar disk. The measured amounts of radiation were 
found to diminish outwardly from the center, contrary 
to the assumption of a uniformly absorbing atmos- 
phere, Taking Mr. Very’s figures as a basis, Prof. Ar- 
thur Schuster, of Manchester, publishes in the Astro- 
physical Journal an examination which shows that 
the difficulty of explaining the law of variation of in- 
tensity across the sun’s disk is readily removed by 
placing the absorbing layer sufficiently near the photo- 
sphere and by taking accounts of the radiation which 
this layer, owing to its high temperature, must itself 
emit. There is no reason to look to a different region 
in the sun’s atmosphere for the cause of the observed 
diminution of radiation than that which gives the 
Fraunhofer lines. The simplest supposition to make 
at present, and one consistent with our knowledge of 
spectra, is that the layer which gives the line-absorp- 
tion absorbs also to some extent all wave lengths ex- 
tending from infra-red to violet, and that the diminu- 
tion in the observed intensity of the solar radiation to- 
ward the edges of the disk is due simply to this absorp- 
tion. The principles developed in this paper may find 
a wider application. Some observers have been puz- 
zled by the fact that the radiation of the umbra of 
sun spots does not diminish as it nears the edge of the 
sun in the same way as that of the luminous disk itself, 
but, on the contrary, remains nearly constant. This in- 
vestigation shows that in the case of the solar disk only 
about half of the radiation comes from the photo- 
sphere and that the rest is made up by the radiation 
of the absorbing layer itself If that absorption, 
either by increased density or by greater thickness, is 
increased four or five times, practically the whole 
of the radiation would come from the absorbing layer 
and would be nearly constant for different portions of 
the solar disk 
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A NEW SODA-WATER MACHINE. this resolution is that foreign firms be allowed to 


In the manufacture of 
fs important that the w 
come into contact with ca 
fine spray or a thin film, i 
oughly saturated In th 


trated, the water is spreac 


ing forced through the uns 


chamber, and it there comes into contact with the car 


bonic acid which is held 
atmospheres The water < 
not usually have suffi 
client pressure to force 
through the pores in 
the porcelain, and it is 
therefore, necessary to 
raise the pressure by 
means of a transforme! 
The machine is, thers 
fore, equipped with a 
water motor driven by 
the city water supply 
which multiplies the 
pressure several times 
In one of our illustra 
tions the supply pipe is 
indicated at 4 and 
leads from a faucet to 
the transformer at the 
bottom of the machine 
From this point at a 
greatly increased pres- 
sure it is conducted up 
the pipe, B, to the top 
of the machine, where 
it passes through the 
porcelain walls of the 
earbonic-acid chamber 
Within the chamber 
the water oozes out in 
tiny globules which 
trickle down the sides 
of the well and are 
thoroughly saturatea 
with carbonte acid, 
which is supplied from 
the tank, ©. The satu 
rated water then passes 
down into the reservoir, D 


into bottles as illustrated 


depends largely upon the pressure employed If local 


soda and mineral waters, it compete for the construction of vessels for the im- 
ater to be charged should perial navy, and the Reichstag emphasized its de- 


rbonic acid in the form of a termination to force prices down by countermanding 


n order that it may be thor orders for two new boats, and reducing the sum of 
e machine herewith illus $500,000 for altering a cruiser to $125,000 An inter- 
1 out into a thin film by be esting comparison of the construction of German and 


tlazed porcelain walls of the British war vessels has been drawn up, whereby it is 
shown, although absolute relative costs, owing to 
under a pressure of a few slight variations in the sizes of the equipments of the 


of a city supply system does vessels of the respective powers, are unavailable, that 
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However, this method is objectionable because the 
cement forms an additional impurity which must be 
subsequently eliminated We illustrate herewith an 
apparatus invented by Mr. Marcus Ruthenburg, of 
Philadelphia, Pa., and which is calculated to accom- 
plish the desired results without the use of any 
cementing material. The apparatus, which is mounted 
to swing over a series of soaking pits arranged in a 
circle about the supporting post, consists of a pair 
of carbon-faced bronze rolls slowly revolved by an 
electric motor through the intermediary of worm 

gearing. The frame on 

which the rolls are 

















mounted consists of a 
heavy horseshoe mag 
net divided at the rear 
by an insulated hinge 
through which the sup- 
porting post passes. The 
magnet coils are wound 
on that portion of the 
magnet arms lying just 
back of the carbon- 
faced rolls. The poles, 
however, project within 
the rolls and are so 
shaped as to maintain 
an intense magnetic 
field between them at 
their line of nearest ap 
proach. The space be- 
tween the rolls may be 
increased or decreased 
by operating ‘the turn 
buckle at the rear of 
the apparatus 

In operation the rolls 
are rotated toward each 
other at a rate of from 
one to four rotations 


per minute The ore 











' to be agglomerated is 
fed onto the rolls from 
an automatic feeder 
above, which is not 
shown in our illustra 
FILLING A BOTTLE FROM THE SODA-WATER MACHINE. DETAILS OF THE SODA-WATER MACHINE. tion The magneti 

field serves to hold the 
whence it may be drawn off the English war vessels are built much cheaper than ore from dropping off the rolls as they rotate, and in 
The capacity of the machine corresponding warships in the imperial navy Fo! this position the ore forms an electric bridge of high 


instance, the German third-class type of cruisers of 


circumstances permit of artificially cooling the water, 2.665 tons, 8,000 horse power, and 21 knots cost 
this, aleo, may add a great deal to the productive $837,500, while similar vessels in the British navy are 
power of the apparatus; for it is a well-known fact that built for $675,000—a difference of $162,500 in favor 
water of a low temperature absorbs a greater quan of the English builders. In connection with gunboats 
tity of carbonic acid in the same space of time and the difference is much more marked, the British ves 
under the same circumstances than it does at a higher sels costing $200,000 less than the German gunboats 


one; for example, one quart of water at 0 degrees Cent 


under a pressure of 5 atmospheres, will absorb 8.65 


gallons of carbonic acid, a 
absorb only 5.15 gallons 


from this machine will be very pure; for on being 


notwithstanding that the former, though 85 tons 
lighter, develop 2,300 more horse power and have a 
nd at 12 degrees Cent. will greater speed of 5% knots 

—-2-oe 


AN ELECTRIC ORE-REDUCING APPARATUS. 


The soda water obtained 


passed through the unglazed portion the water de In order to facilitate the reduction of finely com 


posits there not only al! floating particles, but at the 
same time any disease ger 
no water pressure is available for driving the water 


minuted iron ore, it is necessary to agglomerate the 
ms it may contain Where ore into lumps of convenient size to be subsequently 


manipulated in the reducing furnace. Heretofore this 


motor, a special form of machine is provided, in which has usually been done |y mixing in some cementing 


the pressure of the carbor 
the water into the saturat 
ing chamber This form 
of machine will be espec 
jally neeful at country re 
sorts, on board ship or for 
army use, to afford an 
economical yet very effi 
cient means for producing 
pure carbonie drinking 
water rhe machine is 
the invention of Mr. Jan 
Frederik Beins, and is 
being introduced by B. F 
Hagan, of Wijnstraat 116, 
Rotterdam, Netherlands. 
_ ooo 

Cost of Warship Con- 

struction, 

Owing to the general 
understanding between the 
various shipyards of Ger- 
many, whereby prices can 
be conveniently arranged, 
and inter - competition 
thereby averted, the Reich 
stag has passed a remark- 
able resolution to create 
competition between the 
various shipbuilding firms 
undertaking the construc- 
tion of German war ves- 
sels, by which it is hoped 
the cost of building may 
be reduced. The gist of 


1ic acid is utilized to force medium and pressing tuis mixture into briquettes. 


resistance for a heavy current passed between the rolls 
This serves to melt the ore and form it into lumps 
which drop into a soaking pit below. Four hundred and 
fifty kilowatt hours will melt one ton of product, 
or the continuous expenditure of 19 kilowatts will 
meit a ton in 24 hours. The rolls are water-cooled, 
so that the carbon-faces never become heated to a 
higher temperature than can be borne by the hand 
Since the heat is engendered within the bridges, 
there is but little loss by radiation Coal dust is 
usually mixed with the ore before it is introduced 
into the furnace so that a partial reduction takes 
place, and a further portion of oxygen is removed 
in the soaking pit, so that the product is then ready 
for melting in the open-hearth furnace as steel. 
— oe - ; 
All the trolley lines entering Cleveland, Ohio, have 
entered into an arrangement to engage in the freight 
and express business on 
a very extensive scale as 
direct competitors to the 











railroads of that vicinity. 
A large depot for the 
classification and handling 
of freight is being erected 
at a point in the city con- 
venient to all the lines and 
it is expected that they 
will gather in a great deal 
of business. This method 
of handling the freight 
and express business has 
grown in such favor in 
some localities, particular- 
ly in the Middle West, that 
its merits are forcing them- 
selves in those sections 
where the laws have here- 
tofore protected the rail- 
roads. In Pennsylvania, 
for instance, there is talk 
of the introduction of a 
measure in the next legis- 
lature permitting electric 
transportation companies 
to engage in express or 
freight business, and al- 
though it will be bitterly 
fought by the railroad 
companies, the probabili- 
ties are the measure will 








THE RUTHENBURG APPARATUS FOR AGGLOMERATING AND REDUCING IRON ORE. 


become a law. 
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A SIMPLE KEROSENE ENGINE. 
Considerable improvement has been made in the past 
few years in the utilization of kerosene oil as a motive 
engines. Kerosene oil can be 


power for combustion 


had almost anywhere, and on this account 


the prob- 


A VALVELESS KEROSENE ENGINE. 


lem of supplying a cheap small power is greatly simpli 
fied Our 


recently 


illustrations show a new type of kerosene 


engine introduced, which has the merit of 


simplicity in a remarkable degree It is of the two 


cycle type, in which an explosion occurs in the cylin 
crankshaft; but its two 


der at every revolution of the 


most important features are that it operates without 
valves, and that the oil is forced by means of a small 
pump into the cylinder in the form of a _ spray 
through a suitable nozzle at the instant the piston 


begins to descend on its dewnward stroke, thereby 


Referring to the dia 
that the 


avoiding premature explosions. 
ignition is 
dome D at 


gram, it will be noticed 


plished by the 


accom 


usual ignition hot tube or 


the upper end of the cylinder, the dome being pro 


tected by a damper cap to prevent heat radiation after 
is started A 
When 
ing lamp for starting is placed inside; after starting, 


the engine concentric cap fits over the 


inner cap both apertures coincide, the heat 


the outer cap is rotated till the apertures are covered. 


The operation of the engine is as follows: the igni 


tion dome D is heated for five minutes or more by a 


Primus kerosene 


blue-flame torch, 
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the upward stroke of the piston P, which closes the air 
inlet J and exhaust port Z. 

The air in the cylinder is then further compressed 
and heated by the continuation of the up-stroke of the 
piston, and just as the latter is about to descend a 
minute quantity of kerosene is injected 
by the oil feed pump and is immediately 
vaporized and mixed with the air, forming 
an explosive mixture that is in turn ig- 
nited by the hot dome D, the explosion 
driving the piston downward. The com- 
bustion is so perfect that the cylinder al- 
ways remains clean and the piston is 
never clogged by soot. There is thus a 
positive entrance of the air and oil to 
the cylinder in regular sequence. @ is 
an oil well for one of the main bearings, 
and H is a faueet for drawing off the oil 
collecting in the bottom of the crank- 
case 

The tank containing the lubricating oil 
is located on the outside of the engine near 
the upper end, from which two small 
feed pipes lead, one for lubricating the 
cylinder, the other for the centrifugal 
oiler, which carries the oil through a 
hole (not shown) in the center of 
the crankshaft to oil the crankpin. In 
this way oiling by the usual splash sys- 


small 


tem is avoided 

The main-shaft bearings are fitted with 
the latest type of ring oilers, having glass 
only require filling 
The exhaust from the 


cups, and it is said 
but once a month. 
engine is smokeless and odorless, provided 
the right quantity of oil is used for lubri- 
cation 

An eccentric on the main shaft with a 
variable throw, regulated by an exceed- 
ingly simple governor, changes the stroke 
of the oil-feed pump to suit the load, The 
engine responds very quickly to the vary 
ing quantities of fuel it receives, and the 
governing action is consequently positive 
and very close. This results in high effi- 
and makes it possible to obtain 
a brake horse power with 6.7 to 0.8 pound 


or a little less than a pint, which 


ciency, 


of oil 


weighs about 0.85 pound. The Diesel en 


gine, which is the most economical one made, con- 
sumes 0.45 to 0.55 pound of oil per brake horse 
power. 

It will thus be seen that the American engine com 


pares very favorably with it When running with a 
three-quarters load, the engine consumes slightly less 
when carrying a full load. 
In other highest efficiency at 
three-quarters load, and then requires a consumption 
power per 


oil per horse power than 


words, it shows the 
gallon of oil per horse 
hour. engine can be started within 
five minutes without reheating. We are advised that 
the engine has lately been introduced by the American 
and British Manufacturing and is now 
manufactured at the Ordnance works of the company 


of about one-tenth 


If stopped, the 


Company, 
at Bridgeport, Conn 
The 


brake horse power, 


saw in showed fully five 
and easily carried a load of sixty 


The en- 


model we operation 
16 candie power incandescent electric lamps. 
gine cen be started to run in either direction as may 
be desired, and is so simple that it can be managed 


by a person of ordinary intelligence. 
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seriously considered. In Great Britain several at- 
tempts are being made to introduce the motor-pro- 
pelled vehicle upon certain branches of the railroads. 
Although the North-Eastern Railway Company was the 
first to decide upon the innovation, the first actual 
coach built upon these principles for use has been con- 
structed conjointly by the London and South-Western 
Railroad and the London, Brighton, and South Coast 
Railroad, two trunk lines operating in the south of 
Ongland. 

The self-propelled motor coach possesses many ad- 
vantages over the existing system for some phases of 
railroad working, the most obvious of which is its 
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through lines. Some 
sparsely-populated 


utilization as a feeder to the 
branch lines extending through 
areas cannot be profitably operated, although a train 
service is absolutely necessary. It is for such exid- 
that the self-propelled motor coach is pecu- 
liarly suitable, since the cost of maintenance is much 
less than that of a fully-equipped train. 

The experimental coach constructed by the London 
and South-Western and the London, Brighton and 
South Coast Railroads, a photograph of which we are 
enabled to publish herewith through the courtesy of 
Mr. Drummond, the chief engineer to the former 
railroad, is intended for service between Fratton and 
Havant, a short line on the south coast joining the 
main trunk systems of the respective companies, 

This coach consists of practically an ordinary pas 
senger vehicle, with a small space allotted in the fore 
part for the accommodation of the motor. The latter 
in this instance is of the steam type. The coach is 
56 feet in length over all, including the engine. It Is 
carried upon two four-wheeled bogie trucks, the driv 


encies 


ing mechanism being attached to the two fore wheels 
of the front bogie. The passenger accommodation is 
divided into two compartments, one for first-class, and 
the other for third-class passengers. The compart- 
ment for the latter has a capacity for 32 passengers, 
the seats being arranged in the manner that prevails 
in American cars, on each side of the gangway, which 
extends through the center of the car. The first-class 
compartment is built to seat ten passengers, the seats 

in this instance be- 

ing arranged longi- 





then the handle of 
a small oil pump 
(seen on the left 
hand side in the 
larger engraving) 
is operated a few 


times, to force the 


oil up from th 
tank 7’ through the 
nozzle O into the 
etylinder #. One or 


two quick turns of 
the flywheel are 
given, then the en 
gine starts 

On the up-stroke 
of the piston P, aii 
is drawn in through 
two holes A in the 
base, and follows 
the piston through 
the port B into the 
crankcase ( as soon as the piston uncovers the port. 
On its descent the piston slightly compresses this air 
in the crankcase until its upper end uncovers the ex 
haust F and alxo the air inlet J, then the 
Pass out of ZH, and by the curved top of the piston the 
air from the 
Same 


exhaust gases 


upward at the 
there 


crankcase is projected 


time into the cylinder and locked upon 


# i } 





MOTOR COACH BUILT FOR THE LONDON AND SOUTH-WESTERN RAILWAY. 


MOTOR COACHES FOR BRITISH RAILROADS. 
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 

Now that the automobile has asserted its superiority 
over other systems of rapid locomotion upon the 
highroads, and the engines for propelling the vehicles 
have been developed to a high standard of efficiency, 


the adaptation of the motor car to railroads is being 


tudinally on either 
side of the car. Be- 
the 
reserved for the 


tween space 
passengers and the 
small 

con 


motor is a 

space for the 
veyance of ten tons 
of baggage The 
boiler, to economize 





space, is of the ver- 
tical type. The 
front pair of wheels 
of the fore 
truck, as already 
stated, are the driv 
ers, the cylinders 
being of 7-inch dia- 
10-inch 
cab is 


bogie 


meter and 
stroke A 
provided for the en- 
gineer and his fire 
man As will be recognized from illustration, 
the motor has been compressed in as small a space 
the general arr: igement of the ve- 
hicle is very ingenious. The coach has been designed 
with the idea of attaining a speed of 30 mites an 
hour in half a after starting. There is no 
doubt that this of self-propelled motor coach 


our 


as possible, and 


minute 


class 





= 
SS 


a 


ate 


“KG 
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profitable in orkin ince it is ol 
mple ‘ | i tl ! iumbers of iveler 
requiring to jou ( ove the few mils between Frat 
ton and Havar at al me o he day Should the 
coach | y iccessf! f he vehicl of the same 
kind w ‘ ructe fo rvice upon other sim 
ilar hor ‘ ! of the railroad and will in all 
probabi ‘ med for iburban traffic 

Whi the ern trunk railroads have adopted the 
steam mo for these autometor coaches, the North 
Eastern Rallroad ha lecided to utilize the petrol mo 
tor for the ime purpose and carrying out a series 
of experiment ith various ype of motors, to as 
certain which the best suited to their require 
ment Order have been placed with the Wolseley 
Motor Company, of Birmingham, and the Napier Mo 
tor Car Company, of London The former company 
ix building two motor each to develop 95 horse on 
the brake They are of the horizontal type, while 


the Napier belong to the vertical category, though it is 


anticipated for this class of work that the former 
will prove more itisfactory These engines have not 
yet been completed, so we are unable to publish a 
photograph of the petrol-propelled coach 

rhe cars measure 53 feet, 3 inches from buffer to 
buffer, and the greatest width is 9 feet, 6 inches over 
balks It carried on two four-wheeled bogie trucks 


the distance between which from center to center is 
34 feet The wheels are of 3 feet, 6 inches diameter 
over treads, and are provided with the usual type of 
axle-boxe springs, et 

The third-class coach is designed to carry 48 passen 
gers, while the first and second class composite ve 


hicle has accommodation for 14 and 24 passengers re 


spectively In the front of the coach is the compart 
ment for the petrol motor, which is direct-coupled to 
an electric generator mounted on one baseplate. This 
compartment also contains a sma!! exciting dynamo 


for exciting the fields of the generator, and for charg 
ing a small battery of accumulators for lighting, et< 


This battery is contained in a suitable box slung be 


neath the frame in the center of the coach. The en 
gine compartment also contains one complete set of 
control apparatu controllers, regulating resistances, 
and switches-—for driving the car, for driving the 
coach forward, while another et is installed at the 
other end of the coach for driving in the opposite 
direction Each bogie is fitted with a powerful elec 


tric railroad motor 





The prime motor is a Wolseley 80 horse power four 
cylinder petre« engine f indard type The four 
cylinders are each 8‘-inch bore by 10-inch stroke, giv 
ing 81 brake horse power at 420 revolutions, and with 
an acceleration up to 480 revolutions the engine gives 
95 brake horse power! rhe cylinders work in pairs on 
two crankpins at 180 degrees from each other, thus 
obtaining two impulse it every revolution The elec 
tric generator of 60-kilowatt capacity, 500 volts, at 
50 revolution per minute, with a 5-kilowatt exciter 
An electric railway motor of 50 horse power is mounted 
on each of the two bogies There is a battery of 40 
accumulato irried beneath the coach, of about 90 
amperes capacity, for lighting and starting the petrol 

ve through the exciter The choking and acceler 
ating lever ind all controlling apparatus for the en 
gine room and dynamo, are conveniently situated in 
the engine roon The necessary gear uch as brakes 
controll ete for driving the coach is installed in 
dupli ate, one et at each end of the car. to enable the 
driver to eccupy the front of the car when going either 
way 


The Westinghouse automatic air brake is installed, 
acting on a wheels, the air compressor being driven 
vy a small electric moto Powerful screw compen 
sated hand brakes are also provided, a brake wheel 
being fixed at each end of the coach for its operation 
A siren is fitted to each coach, operated by_ com 
pressed air from the Westinghouse brake reségvoir 
Petrol and water tanks are provided of suffietent ca 
pacity to enable the car to run continuously for five 
hours at speed ip to 30 miles per hour Ample si 
lencers and exhaust boxes are als 

_ —> - 
THE COAL INDUSTRY OF PENNSYLVANIA. 


BY W. FRANK M'CLURE 


» provided. 


Five years ago Great Britain produced more coal 
than America or any other country of the globe. Since 
that time the United States in one year has mined 
25,000,000 tons more than Great Britain and all her 
possessions This is one of four important facts 
peculiar at this time to American coal mining. The 
other three are found in the development of the vast 
Southern resources, the combining of mining proper- 
ties, and an evolution of the industry 

The development of the Southern fields gives some 
promise that the United States will yet become an im- 
portant exporter of coal The numerous consolida- 
tions of mining properties are believed to be the 
first steps toward another such giant combination 
as that represented by the United States Steel Cor- 
poration tn the world of iron and steel 

Since surpassing England, the United States has 
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not only maintained her prestige, but has increased it 
The annual output has grown nearly one-half in five 
years, and is now figured at one-third that of the world. 
While there is an end in sight to England's coa!, in 
America there is no visible end except to Pennsy!l 
vania anthracite The annual American production 
now exceeds 293,000,000 tons, of which more than 
225,000,000 tons are bituminous To dig out this 
coal nearly a half million men are employed, of whom 
less than 150,000 are engaged in the famous hard-coal 
regions, which are located in Pennsylvania save very 
small beds in New Mexico and Colorado 

Five hundred or more feet beneath the surface of 
the ground of the anthracite or bituminous regions of 
Pennsylvania there exist many busy mining centers 
So varied is the topography of the coal regions, and 
so different are the conditions and the necessities in 
the different localities, that no description of the 
construction of mines and methods of mining and 
transportation can be true of all mines, even though 
of the same type The mines pictured on another 
page are of the shaft type, and are to be found 
in largest numbers in the hard-coal districts The 
hard-coal mines are likewise the deepest. Occasionally 
an extreme depth of 1,500 feet is attained. The mine 
foreman's office, which is shown in the illustration, is 
550 feet beneath the surface in the soft-coal fields 
of the Connellsville regions. The mine in which this 
view was taken is owned by the United States Steel 
Corporation, and is the deepest one in that section 
of the State 

Incidentally, there are two other styles of mines 
to be found in both anthracite and Dituminous fields 
“drifts” and “slopes The drift mine is dug straight 
into the mountain from one side. The passageway or 
heading may have an upward trend The slope 
mine slants downward to the extent of perhaps thirty- 
five or forty degrees, the main heading often measur- 
ing a mile or more in length 

Occasionally coal is found in quantities near the 
surface of the ground This is true to-day in parts 
of Missouri. At both Hazelton and Summit Hill, in 
Pennsylvania, coal has been extracted by an uncover 
ing operation known as “stripping,” and which is re- 
garded as apart from mining proper An interesting 
process also is “pocket mining,” but this is practised 
comparatively little to-day An outcrop of coal at 
various points on the side of the mountain suggests 
the possibility of a rich mineral vein Digging is 
begun directly into the bed of coal projecting at the 
surface Chis form of mining is seldom highly profit 
able, for when the digging has progressed at consid 
erable expense to a point where the mine should be 
expected to pay, all operations are suddenly cut short 
by the encountering of solid rock, which, owing to 
some upheaval of the past, has “faulted” the vein 
yf coal from its natural course These pockets aft 


intervals in the mountains where pocket mining is 
done present an interesting sight About Shick- 
shinny, Pa., they are numerous. 

Descending by means of an elevator into the 
depth of the soft-coal mine before mentioned, we 
find ourselves in front of a whitewashed haulageway 
which extends far into the distance. The mine is a 
strictly modern one Nearby we find a door leading 
into the mine foreman’s office, and this in turn con- 
nects with the office of the fire boss The foreman 
sits at his desk in the midst of mine reports and 
books of rules. Like the miners in the distant rooms, 
he is breathing fresh air, made possible at this depth 
by an air course which parallels the elevator shaft, 
the bad air being drawn out by means of fans, while 
the pure air rushes down the shaft to take its place 
In close proximity to the foot of the elevator shaft 
are the stables of the mules, and these are likewise 
whitewashed. The mules in such a mine as this do 
not see daylight for months at a time. The haulage- 
way, the offices, and the stables are lighted by elec- 
tricity. 

In shaft mines, and especially those of anthracite, 
mules are used very extensively Where mechanical 
power is employed to haul trains in the main haulage 
ways, these beasts bring the cars only from the side 
headings or the rooms. In bituminous drift mines 
the evolution has included the introduction of minia- 
ture trolley trains of forty or fifty cars, each train 
being in charge of a motorman and brakeman. In 
anthracite drifts steam locomotives of a small and 
peculiar type known as “hogs” haul the trains. In 
a slope mine cable trains transport the coal. One end 
of the cable is attached to the train, and the other 
winds upon a drum at the power house. When the 
cable turns a corner it passes around what is known 
as a “bull wheel.” Twenty-five one-ton cars may 
comprise a cable train of soft coal. Anthracite cars 
often hold four and a half tons, In soft-coal mines 
the man in charge of the cable train is called a “rope 
rider.” In bringing his cars out of the mine he 
sits upon the ring which connects the cable with the 
train. In the anthracite slopes a man stands upon the 
side of a car ready to “sprag’” the wheels when a stop 
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is made Spragging consists in throwing short but 
stout lengths of wood into the openings between the 
four spokes of the car wheel 

The differences in the modern soft-coal mine and 
the anthracite mine are very perceptible. It has 
been found impossible to employ electrical machinery 
and mechanical inventions in the actual mining opera- 
tions in anthracite. Therefore picks and hand drills 
with blasting powder are still the mainstay of the 
anthracite miners, and the 4,000 machines in use in 
the United States are all at work in soft coal. More 
than fifty per cent. of the big increase in bituminous 
coal production in the past few years is accounted 
for by the rapid introduction of machines. They are 
now in use in half the States and Territories. One- 
third of the bituminous product of Pennsylvania is 
mined by their aid. These machines make the under- 
cut that is to loosen the coal at the bottom. They 
cut as far back as the vein is high. The blade, which 
is four to six feet in length, severs the biock of coal 
at the bottom and drills bore holes horizontally at 
the top Powder is crowded into these holes and a 
fuse, or squib, is lighted Blasting operations are 
similar in the anthracite regions. There, however, 
the miner may break down enough coal at one blast 
to keep his helper busy loading for two days 

The photograph of the room in the hard-coal mine 
illustrates nicely the great height of the veins of coal 
in the anthracite districts. The height of the bit- 
uminous vein is often not more than four or five feet, 
thus making the quarters of the miners rather 
cramped. In the mining of anthracite only two-thirds 
loosened from the vein is of value. The miner must 
use good judgment in loading only the paying coal. 
To handle and transport chunks in which slate pre- 
dominates is unprofitable. Even the better coal has 
more or less slate in it, while in bituminous coal the 
slate is principally at the top and bottom of the vein 
and not mixed with the product as mined. 

Off from the main or side headings of a hard-coal 
mine “breasts” or “chambers” are opened. In bitumin- 
ous fields these are known as “rooms.” A tunnel or 
neck forty to sixty feet long may connect the room 
proper with the main passageway. Beyond the neck 
the chamber may broaden out to a width of thirty or 
more feet, continuing indefinitely. The coal between 
the rooms forms what is known as a “rib” or “pillar.” 
As the rooms begin to broaden to their maximum 
widths, timber props are placed between the floors 
and ceilings to support the loose rock and earth. Apart 
from supporting the great mass of solid rock, they 
are of little service 

When all the coal that it is practicai to mine in 
the chambers has been extracted, the work of drawing 
the ribs between the rooms is begun, eventually allow- 
ing the rock above to cave in. In addition to secur- 
ing the coal in the ribs, this process is necessary, 
that the weight of the mountain bearing upon the 
entrance to the mine may be lightened. As mining 
progresses, the weight is thrown upon the main 
heading, until, were it not for the drawing of the 
ribs, this main passageway would close. 

When drawing a rib, the soft-coal miner keeps but 
one car beside him He can not tell how much of 
the rib he will be able to remove before the rock 
above his head will fall. The first warning of ap- 
proaching danger is a drumming noise from the layer 
of stone overhead Sometimes this noise may be 
heard hours before the final crash; in anthracite 
mines it may be perhaps weeks before. Again, it 
may come with marked suddenness 

The coal breaker, about which the public has heard 
not a little during the last big coal strike, is an 
anthracite institution. The breaker is mentioned per- 
haps oftener than some other important plants 
chiefly because of the tender ages of the thousands 
of workers employed within them. The character of 
anthracite coal as mined makes it imperative that 
the breaking of it shall comprise a branch of the 
coal industry. The large chunks must be broken and 
the slate must be separated. 

\ modern coal breaker built on the side of a hill 
at Mocanaqua, Pa., will serve to illustrate the con- 
struction and operations connected with this im- 
portant branch of producing coal. This breaker is 
300 feet in length and 180 feet in height. Ten tons 
of spikes and naiis were used in its construction. 
It is capable of turning out 1,000 tons of clean coal 
per day. Some breakers have a capacity several hun- 
dred tons more. The Mocanaqua breaker was origin- 
ally built at a cost of $50,000, but with recent im- 
provements and the installation of the latest machin- 
ery its total cost reaches $100,000 It is heated by 
steam. 

Two 4%4-ton cars of anthracite are brought to the 
head of the breaker at one time over a little railway 
leading from the mine in the side of the mountain. 
The coal when dumped from the cars passes over @ 
screen thirty feet in length, through which the fine 
coal sifts. The big chunks next pass to the breaker 
proper, where the rolls crush it until none of the 
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product is larger than what is known as “steamboat 
size.” It next runs into a screen which is cylindrical 
in shape, and not unlike a locomotive boiler in appear- 
ance. As the coal is handled in this device, it falls 
through perforations of different sizes, each size drop- 
inter- 
presided 


ping into a separate chute. On benches at 


vals on these chutes, sit the breaker boys, 


over by a boss. As the coal passes slowly down tho 
chute at their feet, these lads pick the slate from it 
and throw the refuse into a paralle! chute. The inex- 


perienced boys are always at the upper end of the 


chutes. They succeed in picking a part of the slate 
from the coal, and then it passes to the next workmen 
continue the until, by the 


who operation 


reached the last 


in line, 


time the product has boys in the 


rows—the ones at the bottom of the chutes--it is 


pretty well cleaned. From the chutes the various 


sized coal finds its way into bins, from which it is 
discharged into cars. 


It is said to be difficult nowadays to find as many 


breaker boys as are needed, and, partly on this ac- 
count, mechanical contrivances for sorting have re 


cently been installed at great cost in modern breakers. 
These inventions are spiral in shape, and provide for 
ridding the coal of much of its slate by centrifugal 
force. But even with these machines the final opera- 
tion must be performed by boys or men. . 

A large amount of the soft coal in Ohio and Pennsy!l- 
vania is brought to the lower harbors of the Great 
bound for the Northwest and Canada. The 
this coal have a capacity of 100,000 


Lakes, 
ears which carry 
pounds, whereas, in the early days of the coal industry 


in this country, coal cars scarce carried 1,800 pounds. 


On reaching the lake ports, coal for Canada may be 


taken sixty miles across Lake Erie in car ferries 


But the bulk of the coal that comes to the lake ports 
is unloaded directly into the holds of lake vessels by 


means of most wonderful and massive machines, 


which pick up a 50-ton car and dump its contents as 
quickly as a pail of coal could be emptied into the 


magazine of a stove Some of these machines can 
be operated by three men, and yet have a capacity of 
hour A modern coal 
eargo of The 


More than 2,500,000 tons of coal 


large and vessel 


6,000 


500 tons per 


will carry a coal tons cargo 
record is 7,800 tons. 
have gone to the head of the Great Lakes in a single 


season. 
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Marconi’s Recognition of Italy's Services, 





The large rentais and heavy royalties demanded by 
the Marconi Company are said to be the chief reasons 


why the United States government has decided to 
adopt the Slaby-Arco or some other system. It is 
interesting, therefore, to note that Mr. Marconi is 


not quite as selfish as the reports which have been 


indicate He has ceded 


free of 


circulated would seem to 
his apparatus to the 
giving 
establishments, 


Italian government, 
have it 
that his 


charge, permission to reproduced in 


military provided patents 


be not infringed It is said that twelve wireless tele- 
graph stations will be established on the coast and on 
the islands off the Italian coast, each station having 
range of about 200 miles Some of the 
to be 


year, and the 


an average 
before the end of the 
within the first six 


stations are completed 


present others 
months of 1904. The arrangement as to rates Ceserves 
some attention 

The receipts from telegrams sent from stations on 
the Italian paid 
treasury; the receipts from mesages sent 
Marconi apparatus will go to the 
finally, the Italian 


coast will be into the government 
from vhips 
equipped with the 
Marconi company, and 
ment will receive a fixed tax of one lire per message 


of telegrams. 


govern- 


above the ordinary cost 


_—e .36- e— 


The Use of Phosphorus Matches Prohibited in 
Germany, 
The Reichstag has passed a pill forbidding the use 
of white or yellow phosphorus in match-making after 


January 1, 1908. The Secretary of the Interior, sreak- 
ing in favor of the bill, said that phosphorus not only 
caused necrosis three or four yvears after a workman 
had left a 
contracted was hereditary, so that whole families were 
affected. So subtle that the 


were fractured person being «ven aware 


match factory, but that the disease thus 


were the effects, bones 
without the 
of the fracture at first. The government has reported 
favorably upon a match-manufacturing process said to 


be safe and harmless 


>> a 
On May 9, the largest glass bottles even blown were 
made at the plant of the Illinois Glass Company for 
exhibition at the World’s Fair. The capacity cf each 
until after many wn- 
nade. Four 


bottle is 45 gallons. It was not 
successful attempts that the bottles were 
bottles Each 
high and measures about 16 inches across the 
bottom. The men who blew the bottles cach supplied 
about 11,000 cubic inches of air. 


perfect were “tands 


6 feet 


produced nearly 
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Engipeering Notes, 

It is likely that a system of power fans will be 
used to ventilate the New York subway when it is 
completed. The problem, however, of suitably venti- 
lating the subway will not be formidable, for the rea- 
son that the stations are close to the surface of the 
ground. In this the New York system will 
differ widely from that of London, where the tubes 
are so far underground that the air quickly becomes 
vitiated. 


respect 


A great pumping scheme is to be carried out in 
South Staffordshire, England, by means of which over 
40,000,000 tons of coal which are at present submerged 
will be released and rendered available for mining. 
The district in which the scheme is to be carried out 
includes the important industrial centers of Tipton, 
Wednesbury, and Bilston. The project has been con- 
templated for many years past, but it is only recently 
that the scheme has been reduced to any practical 
form 

His Majesty’s battleship “Hood” arrived at Devon- 
port recently after steaming from Malta, a distance 
of 2,035 miles, without a rudder. On docking at Malta 
it was found that the rudder could not be satisfac- 
torily repaired, and that it would be necessary to fit 
a new one, which must be cast in England. The dis- 
abled rudder, weighing fifteen tons, was accordingly 
hoisted on board and lashed fast on the deck, and 
on October 21 the “Hood” left Malta rudderless, ar- 
riving at Gibraltar on October 24, having done 981 
miles at an average speed of twelve and a half knots 
an hour. Leaving the Rock on the following day in a 
strong northeasterly gale she ran into a fog on the 
last day of her voyage (Tuesday), but ultimately 
reached Plymouth the same evening, having made the 
2,035 miles in a little over six days, or at an average 
speed of nearly thirteen knots an hour. Thi® would 
be a good performance for any battleship under normal 
circumstances, but for a vessel without a rudder in a 
heavy sea, continually being twisted round out of her 
course, it is a feat of seamanship reflecting the great- 
est credit on her officers. It should be added that the 
“Hood” was convoyed by cruisers. 

In these days of high coal prices and strikes, it is 
interesting to know that peat gas has been employed as 
fuel at the Motala Steel Works, Sweden, for the past 
thirty years, originally for the puddling furnaces, and 
to a still greater extent, subsequently, for the open 
hearth furnaces. The peat is obtained 
further side of Lake Wetter, across which it is brought 
in sailing 
storehouses, whence it is trammed to the gas produc- 
ers. The yearly consumption is from 13,000 to 16,000 
about 75 
Two large 
gas producers are used, from which the gas is led to 


from the 


vessels and unloaded directly into large 


cubic yards of dry kneaded peat, costing 


cents per cubic yard delivered at Motala. 
the open-hearth furnaces throughea condenser for rid- 
ding it of some of its moisture. Although the peat 
gas, owing to the distance the peat has to be brought, 
is dearer than coal gas, it is used preferably in most 
Swedish steel works in consequence of the insignificant 
amount of sulphur and phosphorus it contains In 
the rolling mill there is a smaller peat-gas producer 
thin steel plates 
furnace is 


for one of the plate furnaces, and 
especially scale less in rolling when the 
fired with peat gas. 

The designs of the Quetta Nushki Railroad in Persia 
as a light road capable of being brought up to the 
standard of other frontier railways, when the circum- 
stances so demand, have been completed and accepted 
The length of the line is 
is about 7,000,000 
The route selected 
passing 


by the government of India. 
821.4 miles, and the estimated cost 
rupees, or 85,000 rupees per mile. 

for the construction of the track 
through three mountain barriers, viz., the Chiltan, the 
Mashelak, and the southern tail of the Khwaja Amran 
range, which separates the Quetta plateau from the 
Nushki plain, by the intermediate steppes of the Mas- 


involves 


tung and Sharud plains. The road leaves the existing 
Bolan section of the Northwestern Railway twelve miles 
from Quetta, and three from Spezand Station. Through 
the three mountain ridges the work is heavy, and a 
good permanent foundation is provided for. Otherwise 
the country is comparatively easy, and a surface track 
only, capable of improvement later on, is at present in- 
tended compensated 
for curvature, and the sharpest curve has a 573-foot ra- 
A tunnel at Spezand is to be built, 2,600 feet long, 


The steepest grades are 1 in 50, 


dius 
five miles from the commencement, and the heavy works 
in the Sheikh Wasil gorge, miles 27 to 32, are to be put 
in hand at a cost of about 4,750,000 rupees during the 
current financial year, and work on them will be com- 
menced at once. These are the only heavy works in 
the first 
there will be no further difficulty in at once carrying 
out the road to that distance. This will give immedi 
ate access to the Sharud plain, and will enable the en- 
tire line to be completed with speed and economy. This 
railroad will not only be an important one from a com- 
mercial point of view, but is also of great political 
significance, 


50 miles; and as soon as they are negotiated 
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Electrical 
During a research into the electro-chemical behavior 
of sulphur Mr. F. W. Kiister has observed that during 
the electrolysis of a solution of a polysulphide, both 
the current and the voltage undergo periodic varia- 
tions, which are shown to be due to the deposition of 
sulphur on the anode. The periodicity of the phenom- 
enon is, however, difficult to understand. In order to 
throw light on this, a number of measurements of the 
potential differences electrodes of platinum 
or of silver and solutions of sodium polysulphides were 
made. The results show that such electredes may be 
regarded as sulphur just as a platinum 
plate saturated with oxygen may be regarded as an 
oxygen electrode 


Notes, 


between 


electrodes, 


When we consider what an important adjunct the 
telegraph has become to the railroad, says The Elec- 
trical World and Engineer, it is hard to get one’s self 
back to the time of the Baltimore & Ohio experiments 
of 1844, and to take seriously Prof. Morse’s sugges- 
tion that if a break were found in the telegraph wire, 
the train should stop long enough to repair it. But 
this is what he said: “Very little interruption would 
take place if the train that discovered a break would 
stop not more than five minutes, and, being furnished 
with pieces of wire already prepared for the purpose, 
any one could simply unwrap and scrape the broken 
ends and unite them by twisting the ends of the pieces 
of wire to them.” 


This country is rapidly becoming the 
the manufacture of cables for underground telephonic 
communication over long distances. The reason for 
this is not due to any economical or other aspects in the 
actual manufacture, but is entirely the result of at- 
mospheric influences. One of the greatest difficulties 
that confronts the problem of telephone practice over 
long distances in England, is the provision of satis- 
All insulating substances 


center for 


factory insulating material. 
at present utilized in the manufacture of cables absorb 
the electric current to a certain degree. The extent 
of this absorption depends upon two factors—the na- 
ture of the dielectric employed and the potential of the 
current transmitted through the wire, In the cases of 
high-tension currents the leakage in this direction Is 
so small as not to be worthy of notice, but in the case 
of a telephone cable, where the potential of the current 
is very low, this absorption is a matter of grave im- 
portance. So far the best dielectric yet discovered is 
anhydrous paper, which is extensively atopted in Bne- 
This substance has the lowest specific inductive 
In order that cables 


land 
capacity of any known dielectric. 
composed of anhydrous paper may be rendered abso- 
lutely trustworthy and satisfactory, it is imperative 
that the process of manufacture should be carried out 
Should the paper ecqne 
during the 


in a perfectly dry atmosphere. 
into contact with moisture at any 
making, its future good working will be absolutely nul 
lified. In Great Britain, owing to the natural humidity 
of the atmosphere, it is absolutely impossible to mannu- 
while in this country, owing to 


time 


facture the material; 
much drier atmospheric conditions, we are enabled io 
Consequently, the tndus- 
Britain, while 


turn out a perfect article 
try has fallen into desuetude in Great 


this country is becoming the center of the supply 


M. S. Leduc recently explained before the Academy 
of Sciences in Paris his method of inducing sleep and 
anesthesia by electrical currents. He employs an in- 
terrupted current in a low-resistance circuit, and sleep 
is induced by gradually augmenting the E. M. F. in 
the circuit From further information we have re- 
ceived it seems that the frequency of the current used 
Besides the 
interrupter, there is also placed in the circuit a mil- 


the period of oscillation of which is 


is from 150 to 200 periods per second 


liampere meter, 
much longer than the duration of the interruption of 
when the instru- 


the current Under these conditions 


ment is traversed by an intermittent current the 


needle undergoes a permanent deviation, which enables 
the intensity of the currents having the same inter- 
mittence and the same duration to be compared. Le- 
duc has experimented with currents of varying degrees 
of intensity, but those which gave the best results had 
from 150 to 200 intermittences in the second with a 
tension of from 12 to 30 volts. The cathode is made 


of hydrophilous cotton impregnated with a solution 
of sodium chloride of the strength of 0.60 per cent, 
This is placed 


experimented 


and covering with a plate of metal 

on the shaven head of the animal to be 
on, while the anode is pleced on the hinder part of 
the back, which is also shaved. The E. M. F. Is in- 
take place, and the animal 
falls on its side and respiration ceases. The handle of 
backward till respira- 


creased till convulsions 


the regulator is then brought 
tion returns, and with a certain strength of current, 
tranquil, ordinary sleep is induced. The duration of 
the sleep is variable, in many instances lasting for 
two hours or more without any i!) effects upon the sub- 
ject. The return of consciousness is effected by the 
removal of the current, and no injurious consequences 


are said to follow. , 
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WIRELESS TELEPHONIC COMMUNICATION BETWEEN 
MOVING FERRY BOATS. 
nY I RYARD COLLINS 
The elect il transmission of speech to a distance 
without the ntervention of wires was given a com 


mercial test last week when Mr. A. Frederick Collins 


telephoned between two ferry boats which were mov 
ing in opposite directions on the North River between 
Jersey City and New Yorl 

The test was the culmination of a long series of 
experiments begun three years ago at Narberth, Pa 
and continued to the present time During the past 


immer Congers and Rockland Lake, N. Y served 
as a proving ground, but during the winter Mr. Collins 
transferred the scenes of his activity to this city In 
April, he proposed to the officials of the Erie R. R 
to apply his system to the boats of their ferry Mr 


Collins was 
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copper tubing which was let down the rain pipes to the 
water The tubes danced upon the surface of the 
water as the plates had done, the circuit was repeat 
edly broken, and at no time did they make a really 
satisfactory contact with the element 

In general it may be said that the system consists 
in antenne as in wireless telegraphy, earth plates 
i. e.. water contacts—the transmitting apparatus and 
the receiving instruments, all of which have been 
carefully written up by Mr. Collins himself and pub 
lished in the Screntivic AmerIcaAN of July 18, 1902 
The flagstaffs at the vessels’ prows served admirably 
as masts for the antenne# and the steam radiators in 
the pilot houses answered for tables upon which to 
place the sending and receiving instruments. A bat 
tery of fifty cells, placed just outside the pilot house, 
furnished the current 
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was neither sufficient nor constant and the current 
used was inadequate In permanent installations 
there will be no difficulty in attaching the plates to the 
hulls. Where a strip of copper surrounds the boat a 
vertical slit would be made through the copper on 
either side and then each half would serve as a con- 
tact plate, it being necessary in such case only to 
make the proper connection 

For current, the cells would be discarded. Either a 
transformer employed in connection with the boat's 
dynamo or a motor generator set will be used. 

Two or three questions suggested themselves to 
those who witnessed the performance. “How far can 
you telephone by this system?” “Why isn’t the wire- 
less telegraph better for this purpose?” 

When the experiments were being conducted at Con- 
gers the writer heard articulate speech distinctly over 
a distance of 
6,000 feet In 








given every fa 


cility to carry 
out his plat 
Hie made a bt 
ginning Dy 
Aretultly 
tudying the 


needs of the 
service in this 
regard and by 
thoroughly in 
specting the 
conditions un 
der which he 
would have to 


wor k He 





learned that 
there were, as 
regards the 
ierry boats al 
leasi two 
kinds of ot 


toms, iron and 


wooden but 
the wooden 
bottom while 
rendering it 
easy to attach 


the contact 
plates which 
are @& part ofl 
the syster 

were surround 


ed at the water 


Receiving a Wireless Telephonic Message. 





line by a cor 
tinuodu 

sheathing of 
copper 36 inch 
es wide. Deem 
ing it possibi 
that the lines 
of force might 
be carried 
around thi 

conductor in 
stead of being 
propagated as 
the successful 
working of the 
apparatus re 
quires, he de 


cided to use 





the iron bot 
toms though 


this would in 





volve the use 
of other means 
of contact than 
the securing of 
the plates to 
the boats 
hulls There 
was aiso an 
uncertainty as 
to what effect Mast for Antennae, 
thi immense 

mass of metal 

would have in deflecting the current from the desired 
direction Mr. Collins was working under absolutely 
new conditions. Experience proved that the iron bot 
toms held no inherent difficulties for wireless tele- 
phony; but an unexpected difficulty arose indirectly 
on their account. In Mr. Collins’ system the contact 
with the water shouid be made by means of copper 
or zine plates each having a surface of several square 
feet. It being impractical to have the boats laid up 
in drydock for the purpose of attaching such. plates 
to the boats’ bottoms, it was at first thought feasible 
to attach the plates to their wires and throw them 
overboard; but greatly to the surprise of everybody 
concerned, though the plates weighed. ten pounds 
apiece, they were prevented from sinking by the rapid 
movement of the boat. In consequence, the contact 
pieces were finally replaced by a few inches of. heavy 





[he Pilot-House Deck, Showing the Flagstaff Used as a 
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the harbor, 
where the con- 
ditions are all 
different, Mr. 
Collins will 
only state at 
present that he 
can cover 1,000 
feet. But as he 
and others 
have pointed 
out, for harbor 
and river pur 
poses it is not 
great distances 
which ars 
called for 
Boats do not 
ram each other 
at great dis 


tances n the 
uncertain- 
ties of a blind- 
ing snowstorm 
or during a 
dense fog when 
the pilot can 
not see the 
prow of his 
own boat, if he 
could tel e- 
phone the ves 
sel nearest to 
him, though he 
could only 
learn her name 





and the direc 
tion in which 
she was going 
he would be 
greatly assist 
ed; but when 
he might learn 
also where she 


stood by the 











compass, the 
The ‘Tapper. one could steer 
a few points to 
the right, the 
other a_ few 
points to the 
| left, and the 
sickening dis 


asters with 





their losses of 
human life 
which o-cur 
time and again 





in every har- 
bor would be 
largely avoid- 
—___—— ed. The wire 





On Friday, May 8, everything was in readiness 
Mr. Collins took his stand in the pilot house of the 
“John G. MecCullah,” where the transmitting instru 
ments were installed. The writer and severa! other 
gentlemen were in the corresponding location on the 
“Ridgewood” with the receiving device. As the boats 
approached within five hundred feet of each other the 
voice of Mr. Collins was distinctly heard “Hello, 
hello.. This is the Collins wireless telephone. Do you 
hear what I say?. One, two, three, four, five. That's 
all. Good-bye.” The following day—the 9th—the first 
public demonstration was given and amid the usual 
harbor and river sounds—the tug and other whistles, 
the swish of waters, etc.—the articulations of Mr. Col- 
lins’ voice came. over distinctly from the “McCullah” 
to the “Ridgewood.” | -_ x 

-The contact with the water, as before mentioned, 


General View of the Transmitting Apparatus, 


less telegraph 
has its place 
but it is not on 
harbor and 
river craft Like any other telegraph, the wireless 


needs an operator That means that an extra man 


would have to be employed and placed in the pilot 
house, which, with what it already contains, is none 
too large. Moreover, in the terrible uncertainties of 
thick weather there is no time to wait for the trans 
lation of messages—the pilot has no time for second 
hand communications 

As yet, the instruments of the wireless telephone are 
not synchronized, but neither are they in wireless 
telegraphy. Besides, the telephone for ferries and 
other harbor craft is not for social purposes; it is 
for exigencies. Secrecy is of no importance here. The 
steam whistle is not synchronized, but its sounds have 
been of incalculable service, notwithstanding 

Captains of tug, ferry and other boats point out 
many uses for the wireless telephcre which one un 
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familiar with the river and harbor service would 
never think of, and all are enthusiastic over its 
advent as a time saver, a money maker and a relief 
of the terrible responsibility for the precious lives 
entrusted to them in heavy weather. 





A LAND BOAT FOR ARMORY USE. 

In the exhibition drill given at the Armory of the 
Thirteenth Regiment, N. G. N. Y., following the review 
by Lt.-Col. Spicer, U. S. M. C., of a battalion composed 
of a battery from the Second Battalion, Naval Militia, 
New York, and Company D of the regiment, 
a novel form of boat was used. A fort had 
been constructed around the 8-inch disap- 
pearing gun used by the regiment, and a 
range station was built on the parapet In 
the opposite corner of the armory, the bow 
of a battleship projected out onto the floor. 
The armory being darkened, a boat ap- 
peared from behind the ship and dashed 
across the floor, containing a landing party, 
who were to attack and destroy the range 
station. Being discovered by an alert sen- 
try, a searchlight was turned on and the 
alarm given. The long roll called the artil- 
lerymen to their posts, but before they could 
locate the attack, the boat had landed its 
party, the wall had been scaled, and a bomb 
placed in the station and the boat regained, 
the dead and wounded being carried off on 
The fire of 


the sentries during the attack was answered 


the shoulders of the survivors 


by a one-pounder mounted in the bow of the 
cutter. After the boat disappeared in the 
darkness, the battleship was discovered by 
the searchlight, and its magazine reached by 
a well-directed shot from the 8-inch gun. The boat, 
which is modeled on the lines of a regulation navy 
cutter, is 30 feet long and 6 feet beam, carrying a crew 
of ten men at the oars, a gun crew forward and a 
coxswain and commissioned officer aft It is cut off 


at the waterline, and all mechanism being inside, the 
effect is that of a boat gliding through still water, 
and under the beam of the searchlight, is very realis- 
tic A 2',-inch shaft under the forward thwart hag 
an iron wheel, A, keyed toit on either end. Inthe center 
is keyed a drum, C, with ratchet teeth on its circumfer- 
ence, and engaging these teeth 1s a 

pawl carried by a sleeve which turns 

on the drum Around the sleeve, 
and leading clear aft 


through a : 
snatchblock back to the handles of ll 


the oars, is a manila line When the 


sleeve, the pawl engages the teeth 


on the drum, the shaft and with it 


| — 


AN 


\V7 ‘9 
men give way, the line turns the \ 1, / 
" = ees. 
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Origin of the Word “‘ Barometer,” 

The instrument familiar to us all as the barometer, 
seys Henry Carrington Bolton in Science, was first 
universally known by the name of its inventor as 
“Torricelli’s tube;"’ de Guericke, the inventor of the 
air-pump, called his huge water barometer “Semper 


Vivum,” also “Weather Mannikin,” with the Latin 


form “Anemoscopium.” 

Soon after the year 1665 the words “baroscope” and 
“barometer” came into general use in England, but the 
person to whom the credit belongs for originating 
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these terms has not been certainly known; the asser- 
tion made by a contributor to the Edinburgh Review 
for 1812 that “baroscope” was first used by Prof. 
George Sinclair, of Scotland, in 1668, is an error, for 
both words occur in the Philosophical Transactions 
four vears earlier. The passage is unsigned and reads 
thus: 

“Modern Philosophers, to avoid Circumlocutions call 
that Instrument, wherein a Cylinder of Quicksilver, 
of between 28 and 31 inches in Altitude, is kept sus- 
pended after the manner of the Torricellian Experi- 
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barometer do not oveur; he uses the common term 
“tube,” and often writes of the “mercurial cylinder.” 
Nor are these words used by him in his “Defense of 
the Doctrine touching the Spring and the Weight of 
the Air . against the objections of Franciscus 
Linus,” a paper published in 1662. 

Their use by the anonymous writer to the Phile 
sophical Transactions in 1665 has been shown, and the 
question arises, who was this person who modestly 
concealed his name? Mr. Bolton believes it was Boyle 
himself. This eminent man, who was so devoid of per- 
sonal ambition that he declined a peerage, 
had a habit of writing about himself and his 
scientific labors in the third person, and 
often spoke of himself by fanciful, fictitious 
names, such as “Philaretus” (in his frag- 
mentary autobiography) and “Carneades” 
(in the “Seeptical Chymist”). That he 
should send an unsigned commynication to 
a journal was not surprising, particularly 
as he had occasion to mention himself 

Be this as it may, my claim that Boyle 
originated the word barometer does not rest 
on such slender conjectures as these. One 
year later than the communication in the 
Philosophical Transactions, Boyle wrote to 
this journal (dated April 2, 1666) and said, 
“barometrical observations” (as for brevity's 
sake Mr. Bolton calls them), using the per- 
sonal pronoun this time. Elsewhere in the 
same paper are found the terms barometer, 
baroscope, and baroscopical observations. 

In his “Continuation of New Experiments 
Physico-Mechanical,” of which the 
preface is dated 1667, occurs the following 
phrase: “But though about the barometer 
(as others have by their imitation allowed me to call 
the instrument mentioned).” (Boyle's Works, Birch’s 
edition, Vol. III., p. 219, London, 1744.) 

This sentence is virtually an admission by Boyle 
that he had coined the word, since others imitating 
him had allowed and encouraged him to use the term 
to designate the tube of Torricelli. 

Mr. Bolton concludes, therefore, that the word “ba- 
rometer” was introduced into our language by the 
English philosopher, the Hon. Robert Boyle, about the 
year 1665. Boyle, by the way, was a scholar, and able 
to use Greek in forming an English 
word txamination of Murray’s, 
Skeat's and other standard English 


















dictionaries throws no light on the 
origin of the word; they merely refer 


to the Philosophical Transactions 
and give its obvious etymology. 
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New Work City as a “*Spa.” 








the wheels turn, and the boat goes 
ahead On 
stroke, a line, D, leading from the oars 


recovering from the 


forward returns the ratchet to position, and the oper- 
ation is repeated indefinitely As far aft as it could 
be placed without interfering with the lines of the 
boat, is placed a single wheel, and a rudder post rising 
from this controls the steering, the whole method of 
support and steering being similar to an iceboat. The 
weight of the gun, boat, and crew, amounting to about 
two tons, is carried by four wooden trusses running 
fore and aft, two close together and two as near the 
sides as they could be placed. The thwarts, gunwale, 
rowlocks, etc., are stand- 
ard The hauling line is 
equipped with snaphooks 
and the oars with screw- 
eyes, so the line can be 
quickly detached from the 
oars. The men toss, boat 
the oars, up oars, let fall, 
give way, ete. just as they 
vould afloat, and the Sec- 
ond Naval Battalion will 
use the boat for winter 
indoor instruction in cheir 
new armory, foot of 52d 
Street Brooklyn Pine 
voat was designed Dy 
Lieut. Kingsley L 
commanding the 
division of the battalion, 


Martin, 


second 


and was built under his 
Chief Gun 
William H. 


direction by 
r’s Mate 


Tree 
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The Irish course for the 
Gordon Bennett motor car 
race measures 368 miles 
765 yards, of which 221 
miles are straight road, 
which will compare favor- 
ably with the course of 
last year in France. 


PROPELLING MECHANISM OF DRILL BOAT. 


ment, a Baromeier or Baroscope, first made publick 
by that Noble Searcher of Nature, Mr. Boyle, and 
imployed by him and others to detect all the minut 
variations in the Pressure and Weight of the Air.” 
The mention of the words in connection with the 
name of Robert Boyle has led Mr. Bolton to make a 
close examination of his voluminous and prolix writ 
ings. In Boyle’s first publication, “New Experiments 
Physico-Mechanical touching the Spring and Weight 
of the Air,” dated 1660, the words baroscope and 





A LAND BOAT FOR ARMORY DRILL, 


sce < est care. 
. oJ of two kinds; first the 


There are, undoubtedly, thousands 
of residents of upper New York who 
do not know that there is a water 
cure or “Spa” conducted within the limits of Central 
Park. Yet, if the visitor passes through the Seventy- 
second Street gate on the west side, he will find a 
number of people walking toward a pavilion not far 
from the entrance. He will also doubtless be surprised 
to learn that the majority of these people are acting 
on the advice of their physicians. Between the hours 
of five and ten A. M., from five hundred to eight hun- 
dred people are served with mineral! waters, the greater 
number visiting the pavilion about half past six. The 
busiest season is from the 
first of May until the 
fifteenth of June. The 
pavilion was erected in 
1867 at the 
numerous physicians who 
felt that here was an op- 
portunity of combining a 
mineral water cure with 
exercise in the open air 
The doctors prescribe the 
kind, strength, tempera- 
ture and quantity of wa- 
ter, and the amount of 
exercise to be taken. The 
attendants follow these in- 
structions with the great- 


request of 


The waters are 


natural mineral waters 
from all the 
springs at home and 
abroad, and second min- 
eral waters prepared arti- 
ficially and scientifically, 


thus ensuring a definite 


famous 


chemical composition at 
all times. The double and 
quadruple Carlsbad 
seems to be the favorite, 
and it is mixed with vary- 
ing proportions of dis- 
tilled water, and the nat- 
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ural mineral waters can be heated in silver cups 
which are placed in racks in small steam kettles. The 
littie tables are very suggestive of Wiesbaden, Hom- 
burg or Carlsbad, and the weighing scale is in con 
stant requisition By a systematic course of the 
waters, coupled with proper exercise, it is not unusual 
weeks by thirty-six 


to decrease the weight in six 


pounds, in cases of obesity The pavilion is patron 
ized by some of the best known people in New York 
who appreciate the privilege of having mineral waters 
served under proper conditions 
a oe oe 
An Electrically Operated Curtain Hoist. 
BY FRANK ©. PERKING 

In every college lecture room, as well as many high 
schools and institutes, the electric stereopticon is fre 
quently employed in connection with the regular day 
courses of work It is then necessary to darken the 
windows by means of shades, as well as to draw down 
a prepared white screen for illustrative purposes 

A very ingenious electrical hoisting apparatus, for 
drawing down the shades and the stereopticon screen 
at the same time by simply pressing a button or turn- 
ing a switch, has been devised by Charles W. Carman, 
of Chicago, formerly the professor of physics at the 
Lewis Institute 

This automatic electrical device makes it possible 
for the operator at the lantern to open all the opaque 
shades of the lecture room or laboratory in an in- 
stant by a special switch close at hand. The same 
device raises the screen out of the way, while another 
daylight demonstration or lecture is taking up a por- 
tion of the time The curtains are all raised or 
lowered in lees than half a minute from the time the 
switch is closed, and when fully opened or closed the 
mechanism is automatically cut out of circuit The 
operator after manipulating the switch may therefore 
immediately give his attention to other work 

The drum is connected to the motor through a worm 
gear and a magnetic clutch It is a reversible motor, 
and by means of a double-throw switch is operated in 
one direction or the other, depending upon whether 
the curtains are to be raised or lowered The limit 
stop provided breaks the circuit through the motor 
armature and the magnetic clutch, and changes the 
connections when the curtains are in their extreme 
position. The magnetic clutch ceases to act and the 
curtains are held in position while the armature 
comes to rest after its momentum is overcome 

The stereopticon screen is connected to the drum 
by a rope, and the various shades about the room ar 
connected by cords through pulleys to the rope, which 
extends around the room below the windows \ 
weight is arranged at the end of the rope, which 
keeps it taut regardless of the action of the curtain 
rollers There are two portions on the drum, one 
of greater diameter than the other, and the curtain 
roller cords are connected to one and the stereopticon 
acreen rope to the other, so as to provide for the 
different ranges of travel. The motor used is of the 
multipolar direct-current type 

= + oe 
Street Hallroads for Conveying Freight, 

In the busiest centers of Lancashire, especially so 
far as the cities of Liverpool, Manchester, and Darwen 
are concerned, an important development in connection 
with the electric street railroads is to be undertaken. 
Hitherto, the surface tramways have been exclusively 
devoted to the carriage of passengers, but they are now 
to be employed for the conveyance of freight from one 
point to another In Lancashire some 400 miles of 
these street railroads, all operated by electricity, are 
rapidly approaching completion, and are to be con- 
nected, so that freight can be discharged from, and 
embarked upon, the cars at any point upon the route 

It is intended that the merchandise shall be carried 
only during the night. Throughout the day the pas- 
senger service in these centers is so busy, that to 
handle freight at the same time would only interrupt 
and disorganize the passenger traffic, whereas at night, 
although there is still a demand for passenger transit, 
necessarily it is limited, so that freight cara will be 
able to run quickly and without causing any incon- 
venience. 

The firet step toward the inauguration of such a 
service has been taken by the corporation of the city 
of Liverpool with its street tramways, by an agree- 
ment to connect its system with the docks’ surface 
railroads, thus securing direct access to the quays, 
warehouse, and vessels, picking up the freight and dis- 
tributing it without further handling in the various 
parts of Lancashire where an electric tramway is in 
operation 

Such a system will considerably facilitate and 
cheapen the cost of transit of freight from the vessel's 
side at Liverpool docks to the Lancashire towns, espe- 
clally Manchester. By the present system of handling 
the merchandise upon the trunk railroads, in the ma- 
jority of instances, there are no less than six transship- 
ments of the goods, from the moment they are dis- 
charged from the ship to their delivery at their destina- 
tion, By the surface tramways all this extra labor will 
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be obviated. The trolleys laden with goods will run 
straight from the docks into the factories, or vice versa. 
The saving in time and labor alone by this system will 
be enormous, while it will also be fifty per cent cheaper 
to convey goods by this means than by the ordinary 
railroads 
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GUILLEMINOT HIGH-TENSION AND HIGH-FREQUENCY 
CcoILs. 
BY EMILE GUARINI 
Dr. Guilleminot recently published the results which 
he had succeeded in obtaining with an arrangement 





for the purpose of analyzing the effects of high frequen 
cy obtained with ordinary resonators. He prepared 
a coil or spiral of copper wire of constant pitch. 
Through the outermost convolution (Fig. 1) the oscil- 
latory current of two Leyden jars was passed. At the 
center of the spiral, currents of exceedingly feeble in- 
tensity were received 

By modifying the pitch of the spiral and rendering 











Fig. 1. 


Fig. 2. 


it progressively increasing from the center to the 
periphery, the effects obtained were more marked. The 
increase of pitch was based on the difference of the 
length of the spark which passes between the two 
adjacent points. This increase was 0.003 mm. between 
convolutions, an induction coil having a spark of 
0.35 mm. being employed at 6 amperes to charge the 
Leyden jars 

Dr. Guilleminot studied the effects obtained with 
two spirals The remarkable An 
enormous field of action was given to the neighboring 


results were 
resonator Experiments conducted in conjunction 
with MM. Radiguet and Massiot proved that if a 
passive spiral be submitted to the influence of an 
active spiral, entirely different effects, dependent upon 
the direction in which the convolutions run, are ob- 
tained; if two spirals be connected in multiple (Fig. 
2) or in tension, the effects are again entirely dif- 
ferent, dependent on the direction of the oscillating 
discharge in the first spiral. From these experiments 
it follows that in two spirals the same charging effect 
can be obtained, either by influence due to winding in 
the same direction, or by proper connection due to 
symmetrical mounting; and that it is possible to 








Fig. 3. Fig. 4. 
obtain a counter-discharge effect either by influence or 
by proper connection. 

Dr. Guilleminot has also ascertained the effect of 
combined inverse connection and inverse winding. 
The results obtained are striking. Superb inter- 
polar effects were secured. A body interposed be- 
tween the two spirals glowed at two sides 

By homologous connection and winding feeble cur- 
rent effects were obtained; a body interposed between 
these spirals emitted flaming streams. 

It will be observed that Dr. Guilleminot’s spirals 
enabled him to obtain two entirely different effects, 
one monopolar and the other bipolar. The therapeuti- 
cal value of these coils should not be underestimated. 
Electric shower baths can be taken, which will doubt- 
less have no slight beneficial effect upon the nerves. 
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American Gunnery: New Record, 

The report that American gunnery is not what it 
was during the Spanish-American war is tellingly re. 
futed by the accounts which have been received of 
target practice in the Gulf of Mexico. During the 
Spanish-American war it was estimated that cnly 
three per cent of the shots fired by American gunners 
hit the enemy's ships. Still, that was considered very 
good shooting Tables have been prepared of the 
recent work done by seven battleships of the North 
Atlantic fleet. These tables are complete for all ships 
except the “Kearsarge.” The score made by the other 
six vessels foots up a fine average of 51.5 per ceut 
The record of prize firing by the British fleet on the 
Asiatic station shows that the average percentage of 
hits was 49. Of these English vessels the best per- 
formance was that of the “Oceanic” whose record was 
68 per cent of hits with a 12-inch gun. The “Alabama” 
with her 13-inch guns, striking the target 22 times 
out of 32 times, shows that her record is 67.12 per 
a sister ship of the “Alabama,” 
made a record of 53.1. The performance of the older 
ships was not so creditable. With her 13-inch rifles 
the “Massachusetts” hit the target only 6 times out 
of 15; the “Indiana,” however, a sister ship of the 
“Massachusetts,” missed the target only 6 times out 
of 24 shots. What target practice means is strikingly 
shown by the case of the “Texas.” This vessel was 
only recently placed in commission, so that her men 
had no experience with target work. Her record was 
only 39.3 per cent. The records which have been 
made are remarkable when it is considered that at 
1,600 yards a target, viewed through the peephole of 
a turret, looks no larger than a visiting card held 
100 feet from the eye. 


cent. The “Illinois,” 
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Using Aluminium Condensers to Produce *‘ Singing” 
Ares. 


In an article communicated to the Russian Physico- 
Chemical Society, W. Mitkiewicz suggests replacing the 
ordinary high-capacity condensers necessary to produce 
Duddell’s “singing arc’’ by the much less costly alumi- 
nium condenser made up of an aluminium electrode 
connected with the positive pole immersed in a 7 to 
8 per cent sodium bicarbonate solution, and thereby 
becoming coated with a thin layer of oxide or hydrox- 
ide. Two plates of sheet iron of the same dimensions 
are placed upon the faces of the condenser, from which 
they are separated by means of thin caoutchouc, 
so that the distance between the aluminium and each 
of the iron piates does not exceed 3 millimeters. The 
whole system is provided with caoutchouc rings, and 
The iron 
plates are, of course, connected with one another by 
means of a metal wire. The capacity of such a con- 
denser with a working surface of about 5 square dm. 
was of the order of 100 microfarads. The magnitude 
of this capacity is due to the extreme thinness of the 
insulating layer. In order to produce with this device 
the phenomenon known as a “singing arc,” Duddell’s 
arrangement is made use of. After each experiment 
the electrodes must be taken out of the sclution and 
carefully dried. This condenser may be advantageous- 
ly used for many other experiments as well, e. g., for 
Full particulars are given 


placed in the vessel containing the solution. 


all “speaking” are devices. 
of the apparatus employed. 
—— Se a 
The Current Supplement. 

The current SuprLement, No. 1429, opens with an 
article on some modern types of Swiss and German 
bridges, editorially referred to in another part of 
this issue. The article discusses these bridges both 
from an engineering and architectural standpoint. 
The text is illustrated by pictures of several types. 
The investigation of a garbage crematory is concluded. 
Some new lightships on the coast of France are 
described and illustrated. SireOliver Lodge’s paper 
on Electrons is continued. An article by Prof. Good- 
year on the “Architectural Refinements of St. Mark’s, 
Venice,” will be found to contain many a striking 
bit of information on the architectural beauties of 
Italy's most Perhaps the most 
important subject which is discussed in the current 
SuprtemMent is that of radium and other radio-active 
substances. The article comes from the pen of 
William J. Hammer, and is probably the most ex- 
haustive account which has so far been published. 
Numerous illustrations are given of the marvelous 
activity of these newly-discovered substances. Ser- 
pollet’s steam automobile is described in the second 
installment of the article begun in the last issue. 


famous cathedral. 
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Ruchomowski, who has achieved no little notoriety 
by reason of his skill in the fabrication of the tiara 
of Saitaphernes, seems also to have been the author 
of other curios; which their owners have fondly 
imagined to be; geauine antiques. M. Reitlinger, who 
thought he owned four valuable antiques, now re 
ceives the unpleasant news from Ruchomowski him- 
self that they came from the hand of the Russian 
craftsman * ; 
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ADJUSTABLE CULTIVATOR. 

A patent has recently been granted to Mr. Arthur 
A. Thogersen, of Brookings, South Dakota, for an im- 
proved cultivator of a type used in gardens and 
nurseries for the cultivation and weeding of small 
plants. The improvement lies in the provision of 
means for adjusting the cultivator disks relative to 
the main frame, or to the rows of plants, so that 
the soil may be thrown toward or away from them, as 


occasion may require. The ground wheels and beams 











ADJUSTABLE CULTIVATOR. 


may also be shifted laterally to a sufficient degree to 
permit passage of large plants or bushes The con 
struction of the cultivator will be readily understood 
by a glance at the accompanying illustration The 
frame comprises the usual arch 1, which connects the 
angle plates 2, and the handles 9, secured to the 
vertical portions 3 of the plates. The plates are pro- 
vided with lateral slots 10, through which the pivot 
bolts of the bearing sleeves for the cultivator disks 
8 project. The bars or beams 5 and 6, supporting 
the ground wheels 7, are similarly secured to the 
frame by bolts projecting through slots in the plates. 
Now, according as the rows of plants to be cultivated 
are close together or far apart, by leosening the nuts 
on the pivot bolts, the pairs of disks may be shifted 
to a corresponding distance from each other. By 
swinging the bearing sleeves about on their pivots, 
the amount of soil broken up by the disks, and the 
direction in which it is thrown, may be governed at 
will. The scrapers 4, which swing with the bearing 
sleeves, serve to remove any soil that may collect on 
the disks. It will be observed that the beams 6 are 
extended and curved downward to the ground. These 
serve to stir up the soil adjacent to the rows of plants, 
thus rendering them more susceptible to the disin- 
tegrating action of the disks 
— —>+o-+o peo 

USEFUL ATTACHMENT FOR RAIN-WATER LEADERS. 

in many localities rain-water when pure is pre- 
ferably used for drinking purposes, being collected 
from the roofs of houses and kept in cisterns. One 
serious objection to rain-water thus collected lies in 
the fact that during dry weather impurities of many 
sorts gather upon the roof, and these when washed 
into the cisterns, often contaminate the water thus 
collected, and render it unfit for use in cooking or on 
the table. Mr. Jobn Keller, of Ottoville, Putnam 
County, Ohio, overcomes this objection in the follow- 
ing manner 
rain-pipe is a box-like section containing in its front 


(A 


Located at any desired point on the 














USEFUL ATTACHMENT FOR RAIN-WATER LEADERS 
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wall an opening closed by a two-part gate valve. This 
valve consists of two gates joined at the bottom, 
preferably at an angle of 45 degrees. The valve is 
rigidly secured to a shaft which has bearings in the 
sides of the box section. To the projecting ends of 
this shaft, the ends of a U-shaped rocker arm are 
secured, and from this rocker arm a water pail is 
hung, being adapted to slide between guide bars on 
the box section. Normally the parts assume the posi- 
tion shown at the right in our engraving, being thus 
held by a weight on an extension of the rocker arm. 
In this position it will be observed that the inner 
gate closes the passage through the box section, while 
the outer gate closes the opening in the front wall. 
The only outlet for the rain-water therefore is through 
a spout in the outer gate and thence 
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considerable distance below the reflector. This heat 
is of course free from those objectionable gases re- 
sulting from combustion, and is consequently more 
healthful than the air which passes up to the ceiling. 
It also sets up a generai circulation in the air with 
which it comes into contact, and these currents do 
not pass through the flame to be robbed of oxygen, 
It is claimed that this device will heat a room ten by 
twelve feet to 76 deg. wher the thermometer outside 
is at zero, and that in such weather the capacity of 
each heater on an ordinary gas jet is about 12 deg. 
an hour; this necessarily increases or decreases accord 
ing to the temperature outside. The device offers the 
further advantage of utilizing the heat without any 
reduction in the light-giving power, for even on a 





continue to flow into the pail until 
the increased weight of the latter 
overbalances that of the weight on 
the rocker arm, when the pail will 
drop, and the gates swing out to the 
position shown in our sectional view. 
By this time the impurities on the 
roof will have been washed off, and 
the pure water will flow down 
through the rain-pipe into the cis 
tern By adjusting the weight on 
the rocker arm, the amount of water 
allowed for washing off the roof 
may be varied at will The water 
pail is provided with an opening at 
the bottom, through which this im- 


into the water pail. The water will e 














pure water may escape; the opening 

may be normally closed, or if it be 

exceedingly small, so that it would 

require several hours for the pail to empty, the open- 

ing may remain open continuously. 
—- Sk eal — 

HEATER ATTACHMENT FOR LAMPS AND GAS 
BURNERS. 

The problem involved in the effort to utilize the 
waste heat of a lamp or a gas jet, for the purpose of 
warming a room is no small one. ‘The natural ten- 
dency of heated air, on account of its expansion, is 
to travel upward; consequently, the lower parts of a 
room may be very cool while the ceiling is lined with 
a layer of hot air. Some systems make use of mechan 
ical means for casting the heat down where it is 
needed, but obviously, such mechanisms could not be 
economically applied to a small heater adapted to be 
used on a kerosene lamp, a gas jet or the like. How- 
ever, a very simple solution of the difficulty has been 
found. Heretofore inventors have apparently been 
experimenting with heat only as carried by a draft 
of air. Heat may be easily absorbed by an air cur- 
rent and again radiated out at some other place, but 
this is evidently an indirect method of distribution; 
for like light, heat is a vibration of the ether and 
may therefore be transmitted without the aid of any 
other medium. The heating of any material sub- 
stance is merely the gradual communication of this 
vibration to the particles of the substance. With 
this brief review of highschool physics, we can 
readily see that the rays of heat may be made to 
travel in any desired direction, regardless of air cur 
rents: that the heat rays of a lamp may be reflected 
down to the floor in exactly the same way as light 
rays can 

A simple device used to accomplish this result is 
pictured in the accompanying illustration. It con- 
sists of a parabolic reflector sur- 


GAGE FOR RAILWAY CAR AXLES. 


gas jet the heater is supported with the bottom on 
a level with the tip of the burner, and the parabolic 
reflector, particularly if kept bright, throws down a 
concentrated light on the work below, which means 
that at night, when a light is necessary, the heating 
of a small room is done at no cost whatever. The 
heater is made by the Giant Heater Company, of 68 
Monmouth Street, Springfield, Mass. 
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GAGE FOR RAILWAY CAR AXLES. 

In railway shops where the rolling stock is brought 
in for repairs after accidents or long usage, it is very 
convenient to have a gage which will, at a single 
measurement, detect any misplacement of car-wheels 
on the axles, and any flattening of their treads, and 
also any bend in the axle itself. Such a gage, in im- 
proved form, has been invented by Messrs. F. J. Com- 
pliment and J. O. Robinson, of Ironton, Ohio, The 
construction of the gage is shown in the accompanying 
illustration. It comprises a frame or yoke «adapted 
to span the car wheels and axle and having, in its 
downwardly-turned ends, screws adapted to engage 
the lathe-centers of the car-axle Movable vertically 
through the center of the yoke is a gage-bar ‘designed 
to indicate the trueness of the axle. At the upper end 
of this gage-bar is a pointer movable along a graduated 
plate. Ratchet-teeth are formed on the bar below 
this pointer and are engaged by spring-pressed pawls. 
The yoke is further provided with gagescrews de- 
signed to engage upon the periphery of the wheels, to 
indicate whether or not they have slipped on the axle, 
In operation, the axle-gage is applied to the car wheels 
and axles in the manner illustrated, and then the 
wheels are moved over a floor or a track, and the 
frame is held in vertical position by means of t'e¢ 





rounded by a drum and supported 
on @ bracket. Two forms of bracket 
are provided—one adapted to be at 
tached to a gas burner, Fig. 3; and 
the other applicable to a lamp chim 
ney, as shown best in Fig. 1 The 
heat rays on striking the walls of 
the parabolic reflector are cast down 
ward in parallel beams. In the case 
of the lamp bracket, a buffer plate 
lies under the draft opening in the 
top of the reflector. This is neces 
sary because most of the heat passes 
up the chimney and must be spread 
out to come in contact with the re- 
flecting wall The drum serves to 
assist in the circulation and to pre 
vent the reflector from injury under 
the intense heat art of the heat 
is of course taken up by the air 
and the products of combustion, and 
passes up through the draft opening; 
but a large percentage is reflected 
down despite the strong upward air 
current This may be demonstrated 
by the use of a lighted cigar, the 
smoke of which will be seen to pour 
into the reflector and out through 
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the draft opening, while in the mean 
time, heat can be strongly felt ata 
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handles thereon. The central gage-rod resting on the 
surface of the axle will point to zero on the scale 
plate provided the axle is true. If, however, the axle 
be bent or sprung, the bar will be raised as the wheels 
rotate and the amount of deflection indicated on the 
scale plate. At the same time the gage-screws resting 
on the peripheries of the wheels should be watched to 
detect any flattening in the treads Any misplace 
ment of the car wheels on their axie will be immed 
jately observed by noting their relation to these gage 
screws 
—_- >-+e-+ 
RAIL CONNECTION. 

The large number of patents on rail joints which 
are being issued each year indicates the importance of 
this part of a railway track, and also shows that the 
problem has not yet been satisfactorily solved Mr 
Alexis Hauptmann, of Beaumont, Tex., has attacked 
the problem from a new standpoint Instead of pro 
viding devices for joming each rail to the next ad- 
jacent one, he proposes to weld together a large 


umber of rails by electricity or any other suitable 











RAIL CONNECTION. 


means, and then to join these long sections with a 
connection which allows for expansion and contraction 
Moreover, the connection provided is of such a nature 
as to cause no break in the track, thus doing away 
with the objectionable pounding of car wheels in 
passing over the usual rail joints The connection 
used is shown in our illustration. It will be observed 
that the track sections to be joined are bent outward 
at their ends and are connected by a rail which 
is tapered to fit these ends. This connecting rail is 
securely bolted to one of the track sections but has 
sliding connection with the other. This is necessary 
to allow for the extra large expansion and contrac 
tion of the track section due to the length of each 
section A chair permitting this sliding connection is 
illustrated in our small detail view Here the rail 
section @ anil the connecting rail b are supported on a 
bed plate. Formed on one end of this plate is a chair 
¢ engaging the rail section, and at the other end a 
stud d projecting into a casing e and pressing the 
spring held therein against the rail b. This holds the 
parts with all the necessary rigidity, but at the same 
time permits slight longitudinal movement of the 
track section. To further prevent interference with 
this sliding movement the bedplates for the track 
sections are recessed to admit the base flanges of the 
rails, and the spike holes are so placed that the shank 
of the spike does not touch the rail, but only the head 
engages the top of the flange 
ee —. 
CENTRIFUGAL SEPARATOR. 
The new type of separator for sugars and other sub 
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stances which is illustrated herewith, offers the ad- 
vantage of permitting the material to be continuously 
fed and distributed while the parts are rotating at 
high speed, thus obviating the necessity of stopping 
the machine to place the material therein, and saving 
the time and power incidental thereto. The machine 
provides for the thorough separation and isolation of 
the liquid from solid matters, and for forcing the latter 
positively down through the separator. It comprises 
a drum rotated at high speed, within which a num- 
ber of treatment cylinders are mounted which have 
a slow rotary movement on their axes. In our illus 
tration the drum may be seen in section at 1, revealing 
the treatment cylinders 2, mounted therein. The in 
terior of the drum is provided with a number of 
plates or webs, two of which are secured to the shaft 
3. The treatment cylinders are held loosely in open- 
ings in these webs, being supported by flanges at the 
top. Raceways 4 are formed along the edges of the 
web openings to receive rollers or balls, which bear 
against track-bands on the cylinders and serve to 
diminish the friction when the cylinders are in mo 
tion The sheet-metal walls of the cylinders have 
a large number of perforations, through which the 
iiquid is thrown by the centrifugal energy developed 
in the rapidly-rotating material, the solid matter being 
retained by the wire-screen lining of the cylinder 
Each cylinder is provided with a feeder consisting of 
a broad strip of metal bent in the form of a helix, as 
shown at 5. In operation the drum is driven at a high 
rate of speed by any suitable motor acting on the 
shaft 3, and the material is fed into the cylinders by 
centrifugal action from a hopper 6 Owing to the 
high speed of rotation of the drum, the material in 
each cylinder will hug that part of the circumference 
which is furthest removed from the center, the liquid 
part passing out through the perforations. By a 
system of gearing the cylinders are made to rotate 
slowly on thetr axes, so that the spiral feeders force 
the solid material downward until it passes into the 
stationary receptacle 7. The liquid, in the meantime, 
is entirely drained out, and passing through perfora- 
tions in the drum, is caught in a trough at the bot 
tom of the stationary casing 8, whence it flows out 
through the discharge pipe. The gearing which pro 
vides for the independent rotation of the cylinders 
comprises the bevel gears 9 and spur gears 10, 
mounted to revolve with the drum 1. These gears are 
caused to rotate on their own axes by means of worm 
gears meshing with the stationary screw or worm 11. 
The gears 10 engage an independent gear ring 12, 
which meshes with the gear on the bottom of each 
cylinder It is evident that by this system of dif- 
ferential gearing the cylinders are made to slowly 
rotate while revolving about the common axis of the 
drum. The universal joint 13 on a stationary shaft 
provides for any irregularity of rotation or oscilla- 
tion of the gear casing 14, which is rigidly secured to 
the drum and yet has bearing on the stationary shaft 
of the worm The inventors of this machine are 
Messrs. W. G. Hall and W. A. Ramsay, of Honolulu, 
Hawaii 
ee 
Brief Notes Concerning Inventions, 

In the stockyards at Chicago, an electric goad has 
taken the place of a whip in urging the animals along 
through the various passages to their place of execu 
tion This implement has been found to have many 
advantages, mainly in the fact that it is even more 
effective than the whip, and does not in any way af- 
fect the meat The idea has been further improved 
upon in the invention of James A. Giles, of Elberton, 
Ga., @ rural letter carrier, who has conceived the 
notion of using electricity to urge along his horse 
when attached to the carriage. The wagon made use 
of by Mr. Giles in the pursuit of his daily vocation 
must be entirely inclosed in order to protect the mail 
matter from the weather, and under the circumstances 
the use of a whip of the ordinary type is a very incon- 
venient matter. .So the suggestion occurred to him 
to make use of an electric current as a substitute for 
the lash, His first experiments in this line were suc 
cessful in the extreme, and he at once built a substan- 
tial device ta be permanently made a part of his trav- 
eling outfit. ‘Now, when he wants to stir his steed up 
alittle, he merely gives a few turns to the handle of 
a small generator, and the effect on the animal is like 
magic. Mr. (Giles is of the opinion that these occa- 
sional shocks of electricity are decidedly beneficial to 
the animal instead of doing injury to it. The shock 
is administered to the horse through the means of 
two plates inconspicuously placed under parts of the 
harness. 

George C. Hale, the former chief of the Kansas City 
Fire Department and the inventor of the swinging har- 
ness, the water tower, and an automatic alarm, has 
just completed another invention which.will add great- 
ly to the glory he has achieved in this line, if it proves 
to be entirely satisfactory. His invention is an im- 
provement on the automatic sprinkler, and does away 
with one bad feature of that device, and that is the 


May 23, 1903. 


great damage by water, which frequently takes place 
by the unnecessary flooding of a comparatively large 
area for the purpose of quenching a fire which may 
be confined to a few feet of floor space. It has fre- 
quently happened that where the fire has broken out 
and been extinguished without discovery, the sprink- 
lers remain in action for hours afterward, and the 
water has done as much damage as a serious fire, 
In the apparatus designed by ex-Chief Hale, he com- 
bines some of the features of the sprinkler system 
with that of the Babeock tank extinguisher. The 
pipes, instead of being filled with water, contain air 
under pressure. The unusual heat causes the breaking 
of a seal, as in the case of the sprinklers, and this re- 
lease of air automatically performs the operations of 
generating the gas, which thereupon issues from the 
pipes and extinguishes the fire by smothering it. 
There is a small amount of water in the tank, which 
is necessary to create the pressure of gas which is 
necessary, and some of this issues through the pipes, 
but it cannot under any circumstances be enough to 
cause any great damage This system has been per- 
fected and subjected to public trials, which are said 
to have proven entirely satisfactory. Application for 
a patent is pending 

The report of the Commissioner of Patents for the 
past fiscal year shows that the number of applications 
was greater than ever before, having exceeded the 
50,000 mark The total number of patents granted 
was 27,387, including reissues and designs, 1,864 
trade-marks, 750 labels, and 4163 _~ prints. The 
number of expiring patents, 20,335, and the num 
ber of allowed applications which were forfeited 
by reason of the non-payment of the final fees 
was 4,123. The total receipts of the office were 
$1,491,538.85, and the total expenditures were $1,329,- 
924.63, the surplus of the receipts over the expendi- 
tures being $161,614.63 In his report the Commis- 
sioner notes a very gratifying decrease in the number 
of complaints of losses of money in the office. From 
September 1, 1900, to June 30, 1901, the amount of 
losses aggregated $686.13, while for the corresponding 
ten months of the past year the amount had been de- 
creased to $9.35, and the Commissioner states that all 
of this can be charged to losses in the mail, and to 
claims erroneously made The Commissioner urged 
the appropriation of a larger sum for the purchase of 
reference books for the library. The amount hereto- 
fore available for the purpose has been $2,000, and 4 
large part of that has been necessarily spent in send- 
ing the publications of the office to the offices of for 
eign countries. The Commissioner is of the opinion 
that the amount appropriated for this purpose should 
be doubled 

Propeller blades of cast iron are in general use, on 
account of the great cost of those of bronze. The 
life of a cast-iron blade is very uncertain, owing to the 
two facts that they are very easily broken and also 
that they are particularly subject to corrosion. Cor- 
rosive action invariably attacks what is known as the 
“tip” of the blade, which is not the point particularly, 
but covers an area from twelve to eighteen inches from 
the point. It is a comparatively simple and inexpen- 
sive matter to replace the blade which has become 
broken or worn by corrosion, but the operation is one 
which requires several days’ work, and it is this delay 
which is a serious matter to the ship’s master. A pro 
cess has been recently devised and patented by Charles 
Fleming, of Sydney, New South Wales, by which the 
damaged portion of the blade can be replaced in a 
few hours with either cast iron or bronze and at a 
trifling expense. The corroded or damaged portion 
is broken away, and the remaining part is bedded in 
the foundry floor, and a cope rammed up over the part 
which is to be renewed. The mold is then parted, fin 
ished, dried, closed, and cast with the desired metal 
and it is here that the novelty of the process enters 
into the operation. The joint is then burned, care 
being taken that the metal from the ladle falls on the 
cast portion of the blade if the new part be of bronze. 
This mend is said to be thoroughly serviceable. 


4 machine for making railroad ties, whieh is re 
garded as a remarkable innovation, has been on exhi 
bition recently in New Orleans, La. It is the inven- 
tion of Constantine Hege, a lumberman hailing from 
Salem, North Carolina. A company has been formed 
to exploit the patent. The president of this corpora- 
tion is Thomas Gibbon, vice-president of the San 
Pedro, Salt Lake & Los Angeles Railroad. By human 
labor, not more than ten or a dozen ties can be made 
per day per man, but by the aid of this machine it is 
claimed that four hundred ties can be made in the 
same time. These, too, are much more regularly 
formed than those made by the laboring man with his 
broadax. The machine is constructed somewhat on 
the principle of the lathe, augmented with a long steel 
roller set with about thirty blades, reguiaiocd with a 
system of projecting necks, so that they can cut only 
to the depth of a sixteenth of an inch at each siroke. 
The log passes back and forth a few times, and is 
trimmed down to the desired size and shape. 
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RECENTLY PATENTED INVENTIONS, 


Agricultural Implements, 


MACHINE FOR HULLING OATS.—S. E. 
Fietp, Victoria, Canada In operation this 
machine receives the oats in a hopper and 


guides them to rollers in such manner that the 





rollers will nip the heads of the oats and will 
squeeze out the groats, the groats falling 
within the machine, while the hulls pass 
through to the outside. The oats and other 
grain may be hulled without going through 
any previous preparation or process. 
PLANTER.—J. PP. CaLtpwett, Winnsboro, 
Ss. The present invention relates to an im- 
provement upon a former patent granted to 
Mr. Caldwell in 1900. Che seed-planting wheel 
may be used at will for planting cotton-seed 
or smaller seed as peas and corn, the dropping 
mechanism being automatically operated. The 
sced-dropping mechanism may be rendered 
inactive, so that larger or smaller seed may be 
planted or the seed planted at intervals, thus 
avoiding chopping out the rows, after the 
plants bave grown The machine opens a 
furrow, covers the seed and rolls the covering 
dow! it distributes rtilizing material and 
provides agitating devices for the bulk of the 
seed and the fertilizing material 
rHRESHING-MACHINE N. KE. Hereren, 
Baxter, Minn The old form of grain-pan Is 
improved upon in this invention, by providing 
such pan with means, whereby should any 
grain be fed forward with the chaff from the 
first series of chaffers such chaff containing 
grain will be compelled to pass over the second 





larly adapting the apparatus to the use of build- 
ers in raising brick and other building material 
to the place of wurk, the object being to provide 
a hoisting device that may be readily placed in 
position and adjusted to height as the building 
progresses, 

WASHING-MACHINE.—D. 8. Tyter and 
L. D. Tyier, Indianapolis, Ind. The inventors’ 
principal object is to provide means whereby 
to thoroughly and easily cleanse and turn the 
clothing during the washing operation, as well 
as means for securing the wringer so that the 
wringer can be quickly turned into and out of 
position for use. 

SELF-OILING JOURNAL BEARING.—G. A. 
ENsiGn, Defiance, Ohio. In the present case 
the improvements refer to journal-boxes of the 
ring-oiler type; and their object is to provide 
a new self-oiling journal-bearing which is posi- 


tive in action, requiring little attention, and 
arranged to uniformly distribute the lubricant 


to all parts of the bearing and to permit em 
ployment on high-speed shafts. 


MACHINE FOR PRODUCING APERTURED 
DISKS.—G. A. Pnsien, Defiance, Ohio. This 
invention relates to woodworking machinery ; 


and its object is to furnish a new and improved 
machine for producing apertured disks in ¢ 
and quick manner, the disks produced 
in shape and the device readily 
the of skilled labor For 
or smaller sizes of disks cor- 


simple 
being accurate 
worked without 
producing larger 
respondingly-sized cutter-heads and augers are 


use 


employed 
GRAPHOPHONE REPRODUCER W. 


Hart, Kirksville, Mo. This inventor's improve 
ments relate to graphophones, and his object 
is to improve the sounds made by the repro 


ducer, and also to provide certain adjustments 





set to apply the brake to a team holding back 
on the vehicle-tongue, to apply the brake by 
either pulling or back pressure on the tongue, 
to apply the brake by pulling strain alone, and 
to so place the parts that the brake cannot be 
set by either forward or back strain on the 
tongue. 





Miscellaneous, 

MEASURING INSTRUMENT.—I. B. Hagan, 
North Lamoine, Me. In this measuring in 
strument, the object is to provide a simple 
and inexpensive device that will found 
useful to surveyors, engineers or others In lay- 
ing out or plotting angles, measuring distances, 
and plotting work generally. The wide range 
of its measuring is shown in the capacity of 
the instrument to find the course or bearing 
ané distance of two objects at sea, or to lay 
out rafters for building purposes. 

SLICING-KNIFE.—-W. KeELLey, 
Kan. This invention relates to that 
knives provided with a plurality of blades 
held in parallel planes on a single handle. 
The object is to provide a knife adapted to cut 
plurality of at one time and also 
easy detachment of the two outer blades 
the handle enable the use of a central 
blade for cutting bread or cake with one edge 
of this blade and meat or more compact sub- 
stances with the opposite edge. 

MOVABLE LETTERS FOR ADVERTISING 
BOARDS.—T. Kyosiicu, 43 Pferdemarkt, 
Hamburg, Germany. This Invention has refer 
to movable letters for advertising pur 
which either sirgly or connected, so as 
form words and either in not in 
nection with other immovable letters, shall 
for advertising words, for the purpose 


be 


Scammon, 
class of 


a slices 
by 


from 


ence 
poses, 
to or con 
be 


used 





Double 
sounds produced | 
and richer | 
reproducer 

MA 

The 
relate | 
and | 
object 


the sounds 
used, and 
louder, 
the ordinary 
BURNISHING 
Pittsburg, 
invention 
gun-barrel 
the 


for regulating reproduced 
the 


clearer 


diaphragms are 
this are 
than those afforded by 

GUN BORING AND 
CHINE.—T. C. Histep, 
in the 
machines for choke-boring a 
of the barrel, 


by device 


Kan. 
improvements 
to 
burnishing the interior 


present 


being to furnish a machine of simple construc 
tion to be made and sold at a low cost and that 
may be readily operated by any person either 
skilled or a novice in the art of gun making 
or repairing. 
FLYING-MACHINE.-O. A. KAgBHLeR, De 
troit, Mich. In operating this machine, | the | 
operator from his seat causes the rotation of 
the cranks by foot power or any other well 
known motor, and thereby revolves the wings 
A lifting effect is thus produced by the re 
action of the air upon the wings. The operator 
steers by means of hand-cranks, one of the 
propellers at his right and the other at his left, 
so that he can turn either at will in either di- | 
rection These propellers drive the device 
forward or backward. In alighting the speed | 
of the wings is slowed up, the machine gently 


descending, the buffers cushioning the force 
of the alighting frame. 
FRICTION-COUPLING.—A. Lerkem, Chi-! 
eago, Ill Provided in this invention is a new | 
and improved friction-coupling, more especially 
designed to couple shafts together, and ar 
|} ranged to positively lock the driving-shaft to 
| the driven shaft in case the contact friction 


the 
proper 


faces of the coupling members slip one 
other a heavy load, and to insure 
friction contact of the faces in case the shafts 


on 
under 


UNDERWAIST,—E. 


| gathered 


of drawing tbe attention of the public through 
movement, advertisements with 
they are connected. 

H. Horwoop, Hoboken, 
|N. J. In this case the inventor provides a con 
struction of undergarments in which 
or shirrings used, and in which a 
is so combined with the body as to take 
the strain from the gathered-in fullness, 
thus preventing the gathers, being 
drawn or wrenched from position at their edges. 
The yoke has integral shoulder-straps and the 
has stays at the top and bottom of the 
material, the upper stay reinforcing 
both the yoke and the body. 

WARDROBE-TRUNK.—N Barucn, New 
York, N. Y. The construction invented by Mr. 
relates to a wardrobe-trunk admitting 
general but particularly for 
traveling and who 
have frequent need of carrying wearing-apparel 
from place to place in journeying to any great 
extent, and who know the value of being able 
to dress in becoming style where little time is 
available for the purpose. 

TEMPORARY BINDER.—F.  B. 
Holyoke, Mass. Means are provided 
invention for increasing the capacity 
binder in storing or filing leaves or Ex- 
tensible posts with adjusible ratchet members 
the members being attachable and 
increase or decrease in the 
The adjustable ratchet 
co-operate with locking 
on a shiftable locking-slat which may 
be equipped with leaf, and these 
ratchet members are formed with teeth always 
in position to engage with the locking devices 


either to such 


which 


gathers, 
plaits, 
yoke 


are 


ete., 


body 


Baruch 


of 


actors, 


use, desirable 


salesmen, others 


TOWNE, 
In this 
of a 


sueets. 


are provided, 
detachable to allow 
length of the 
members of the 


posts. 

posts 
devices 
a waste 


|} move out of longitudinal alinement. on the slat. 

STOP-MOTION MECHANISM.—L. Dd. BRUSH.—D. F. Manrr, Watsonville, Cal. 
Wane, Cedartown, Ga Mr. Wade's improve-| while the application of this invention is 
ment in this invention relates to stop-motion | mainly to a tooth-brush, it may be embodied 
mechanisms for weaving-machines, looms and | jn othe: brushes. The object is to provide a 
other devices used in operating textiles. It ts] brush which can be readily and thoroughly 
based upon the principle that the breaking or | ¢jeansed by forming one of the sections mov 
slackening of a thread controls an electro-| apie relative to the other sections, so it can be 
magnet, and thereby disconnects some part Of | sjipped out of imediate relation with the fixed 


eries of chaffers before the chaff is thrown off 
on the chaff heap The auxiliary chaffers of 
the grain-pan are adjustable and operate wiih 
any kind of grain so as to separate it from the 
chaff The fan is located below the grain-pan 
so that the blast of air therefrom is diverted 
into the pan and upward through the spaces 
between the chaffer-slats 

GRASS-SEED STRIPPER Hi. T. and W. 
MeCorMick, Winchester, Ky rhis stripper ts 
in the nature of an improvement in devices 
employed fer stripping off grass-seed or the 
heads of grain rhe invention gives ample 
room for the workman in the box and allows 
the use of moderate sized wheels; the shafts 
are attached close to the centers of the wheels, 
making a light draf and, as the seedbox is 
igid with the axle and is arranged to oscillate 
with the axle In the hub of the wheels instead 
of on the axle, the machine may be used on 
a hillside as well as on level ground. 

Electrical Improvements. 

ELECTRIC STOP-MOTION FOR KNIT 
riNG-MACHINERY A. I PATTERSON, Albe 
marie, N. ¢ rhis device is of that class 
known as “electric stop-motions” for knitting 
machines. It is controlled by electromagnetic | 
mechanism and circuits Which automatically 
stop the operation of the knitting-machine 
whenever the varn breaks or too much slack 
occurs from a failure of the tension devices 
to work properly 

COMBINED ELECTROLYTIC AND ME 
CHANICAI INTERRUPTER i R. Smiru, 
Altoona, Penn rhis improvement has refer 
ence to an interrupter suitable for the opera 
tion of Ruhmkorff coils and the like, and com 
prises both an electrolytic or Wehnelt inte 
rupter of modified form and a mechanical in 
terrupter connected therewith, the two inte? 
rupters mutually qualifying the effect of each 
other 

PLATE FOR ELECTRIC ACCUMULATORS 

ID. Tommasi, 7 Rue des Immeubles Indus 
triels, Paris, France This system of accumu 
lator-plate is characterized; first, by the em 
ployment of strips placed in close proximity 
to each other in the empty spaces of the lead 
grid or frame of the plate, the strips serving 
to retain the active material and permit of 
the uniform distribution of the current through 
out the mass: second, by the employment of a 
diagonal conducting-strip upon one face of the 
plate, the strip extending from the angle cor 
responding to the point of entry of the current 
and serving to insure a uniform distribution 
of the current through all parts of the plate. 

Engineering Improvements, 

STEAM-BOILER M. K. VAN Der VELDE 
Chicag Ill In the operation of this bolier, 
the steam is generated on the several surfaces 
or levels of water, and the steam generated 
in the bottom pan forces the water downward 
moving the float down and opening a valve, so 
that the steam may pass into the middle pan, 
and the steam with the steam generated in the 
middle pan will cause the valve to open, per 
mitting the steam to pass into the upper space 
of the boiler or into the space in the top pan 
and thence out through steam-pipe 

INJECTOR.—S. F. Steir Address mail 
matter to Eli H. Goslin, Petersburg, Indiana 
The adaptation of this injector is essentially 
for injecting air or other analogous gas into 
Steam for the purpose of increasing the volume 
of the steam The invention also resides in 
a novel combination of an injector with a 
Source of steam and a motor driven there- 


from 


Machines and Mechanical Devices 
HOISTING DEVICE.—M. Ratu 
Wis. Embodied in invention are 
Ments in hoisting deyices or elevators, 


Two Rivers, 
this improve 


particu 


the machinery. 

DRIER.—J. Warernouse, New York, N. Y 
This invention relates to improvements in ma 
chines for drying fruits, meats, sand, and mat 
ter containing precious metals or gems, and 
the object is to provide a machine of this 
character with which moisture and light dust | 


sections to facilitate the complete. cleansing of 


the brush 

EGG-PRESERVING COMPOUND.--J M 
snooKs, Clifton, Texas. Mr. Brooks Is the 
inventor of a new composition of matter 
which is used for the preservation of eggs. 


It keeps eggs sweet and fresh for months at a 








may be quickly and effectually separated fronf| yory jow cost The operation of treating the 
the material. eggs is very simple and can be quickly and 
easily done when transferring the eggs from 
bulk to the shipping cases 
etalturgies! Agopnyates. SHIP'S TABLE.—W. J. Prearer, Elizabeth, 
APPARATUS FOR TREATING ORES.—Hf. | y In carrying out this improvement, the 
Hins¢ HING, San Francisco, Cal. The primary } j, ventor'’s particular point in view is to con 
object in view in this invention is to provide struct a table not Hable to be eunfitted for 
an improved apparatus for treating ores contain- use by the motion of a vessel. The top of 
ing copper, zinc, nickel, silver, and gold, which this table always rests iy a horizontal plane 
apparatus can be successfully employed whether irrespective of the pitch, roll, or motion of the 
one part or all of the above mentioned metals vessel, and is so arranged that the use of. the 
are contained in the ore P table is not interfered with. The table-top 
GOLD-DREDGBR © ¥F. Barnes, Arcola,| may be extended or folded outward for use 
Il The usual suction-dredgers are imprac-| for a large number of persons, such changes | 
tical or of little use in elevating gold from alin size being readily made by lever-connecting 
river-hbed or the like, because of the great spe j means 
cific gravity of gold as compared with sand| yp InorTyPpE-GALLEY.—F. FE. Mr.no.ianp 
and gravel—that is while sand and water are! piooklyn, N. Y. In earrying out this inven 


lifted by the suction the gold will sink into the 


sand-bed too deep to be lifted by the suction | so that it may be locked up—that Is to say, 
The object, therefore, is to provide means for) ., that the type may ‘e locked firmly tn the! 
collecting gold with the sand at a point 80 | calley The inventor accomplishes this br a 
near the inlet of the suction-pipe that the gold movable barrier arranged In the galley and hav 


will be elevated by the suction-draft 


Vehicles and “‘Thetr Accessories, 
VEHICLE-BRAKE.-F Kerr, Xenia rt 


The object In view tn this device is to provide 


| tion the object Is to construct a Hnotype-galley 


} ing. a certain novel form of locking lever and 
spring. 
Nore. Copies of any of these patente will be 


cents each 


title cf 


furnished by Munn & Co. for ten 
Please state the name of the patentee, 


ia brake mechanism so arranged that it may bé’ the invention, and date of this paper. 





Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
wili tind inquiries for certain classes of articles 
numbe: in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the erty desir- 
ing the information. Im every case it is neces= 
sary to give the number of the inquiry. 


MUNN & O60, 








Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 4171.—For manufacturers of mat- 
tress-making machinery. 


AvUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry No. 4172.—For a light weight kerosene 
oil engire, § to 2 horse power, suitable for an air ship. 


pre Emery wheels. Box 517, Stroudsburg, Pa. 
Inquiry No, 4173.—For a duplicator for making 
simultaneour copies t rough thin abrics, such as silk. 
linen, ete., also for frames for stretching such fabrics. 
“U. 8." Metai Polish. 


inavtry No. 41 94 For material and supplies to 
manufacture gas manti 


ai u a, } 


free. 





Slowers and pat aoc Exeter Machine Works, 


Exeter, N. H. 
inquiry fie. 4175,—¥or firms in Chicagu making 





Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell &t., 
Chagrin Falls, 0, 

Inquiry No, 4176.—For dealers tn flour mills run 
by kerosene oil engine of 6 to 10 h. p., also of tour milis 
for family use, operated by hand. 

Mechanics’ Tools and materials. Net price catalogue. 
Geo. 8. Comstock, Mechanicsburg, Pa. 

ineutey No, 4177,—For a wire-drawing plant and 
a wire nail-making machine. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry Ne, 4178.— 
machine. 

Sheet, bar, rod or wire, cut, formed, any shape, 
Metal Stamping Company, Niagara Falls, N. Y. 


Inquir Ne. 4179. 
celluloid sheet. 


For a portable shingle-sawing 


For dealers in transparent 

Let me sel! your patent, I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 4180,-—For dealers in bonts, shells 
and half shells for regattas. 

Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., 49 Varick, cor. 
Spring Streets, New York. 

Inquiry No. 4181.—For themakers of the Wee. 
den toy steam engine. 

Manafacturers of patent articles, dies, stamping 
tools, light machinery, Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquir », 4182.—For makers of 
blades * b an ready to drill and fit to knife. 

Crude oll burners for heating and cooking. Simple, 
efficient aud cheap. Fully guaranteed. C. F. Jenkins 
Co., 1108 Harvard Street, Washington, D. ©, 


Inquiry No. 4183.— For manufacturers of frames 
for miniatare photograph pins. 


neket knife 


The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 


Inquiry No, 4184, 


For manufacturers of acety- 
lene gas machinery. 


Experienced mechanical draughtsman wanted. Fer. 
manent employment assured to rapid and accurate 


draughtsman. Mili Work, Box 173, New York. 
Inquiry Ne. 4185.—For manufacturers of light 






, such as trowels, surgical instruments, pinchers, 
We manufacture anything in metal. Patented arti. 
cles, metal stamping, dies, screw mach. work, etc. 
Metal Novelty Works, 43 Canal Street, Chicago. 
Inquiry Ne. 4186. For dealers in porcelain or 
crockery trays of special dimensions, not less than 4 in. 
thick at weakest point, for use under eo}d storage cells. 
The celebrated “ Hornsby-Akroyd” Patent Safety Oi! 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Bast 138th Street, New York. 
Inquiry Ne. 4187.- 
Contract manufacturers of hardware specialties, ma. 
ebinery, stampings, dies, tools, etc. Excellent market- 
ing connections, Kdmonds-Metzel Mfg. Co., Chicago. 


Inquiry Ne, 4188,—For makers of nose and mouth 
protectors to keep out dust. 


For dealers in gun metal. 


The best book for electricians and beginners in elec. 
tricity is * Experimental Science,” by Geo. M. Hopkins. 
By mail, $5. Munn & Co., publishers, 41 Broadway, N.Y. 

inquir, No. 4189,—For a reversible marine clutch 
for explosive engines. 

-For SALE.—Two patents. One good to handle by 
shop rights; one a useful housebold novelty for agents 
mall order or regular trade. Chas. B, Post, New Lon 
don, Oblo 





Inquiry No, 4190.—For makers of steam turbines 
o 


qui 

f llto Dor Wb. p 
| PATENT FOR BALE OUTRIGHT Agricultural wa 
| chine of the greatest promise at a low figure with 
privileges of foreign patents. John Joyce, Box 7% 
New York. 

Inquiry No, 4191. 
for fly screens. 

Contract manufacturers of hardware speciaities 
machinery stampings, dies, tools, etc. Excellent mar 
keting connections. Edmonds-Metzel Mfg. Co., 178-74 
W. Lake Street, Chicago. 

Inquiry Ne. 4192. 
ing ime from limestone. 

W ANTED.—Catalogues and price lists of all kinds of 
commodities, novelties, household articies, etc., suit 
able for marketing through agents or mail order trade. 
Eagle Commercial Co., Box 92, Philadelphia, Pa. 


For makers of metal grille 


For makers of kilns for burn- 





| 
| Inquiry No. 4193.—For makers of traction en- 
| gines or road locomotives. 


| WANTED.—To sell patent, or manufacture on royalty, 
a combination can opener, can cutter, screw driver, and 
tack puller. Constructed of steel castings, (2 ps.) weight 
costing about 4 ct«. Have gated patterns and 
Good seller, John Cooper, Mt. Vernon, Obie. 


| 


| #4 o7., 
sam ples. 
ls Inquiry Ne, 41% For manufacturers of ma- 
) chines for making paper tubes 
For Your OWN Prot RCTION 

send postal card for Free Booklet of patent claims re- 
lating to Hollow Concrete Building Blocks and machipes 
for their manufacture to the Harmon 8, Palmer Hol- 
low Concrete Biiding Block Company, Washington, 
D. C., owners of patents, or one dollar for Full Coples. 
including Drawings and Specifications in bound form, 
thirty-five pages & x 1! inches. Beware of infringe 
ments, several sults already Bled. New patents, adjust- 
able machines. 
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. upon the distance between the discharging rods 
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02 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., #1 Broadway, 
New York 

inquiry Ne. 4195.-For biue prints of one horse 
power stationary engines 


Inquiry No. 4196.--Por a large gasoline stove for 
heating @ one horse power boiler 


Free on application. 


laquiry No. 4197.-—PYor makers of collapsible 
motal tubes for holding polish, et« 


inquiry Ne. 4108.-—For a rotary fan run by clock 
work 


Ivqairy No. 4199.—For parties engaged in diffi- 
cult chilled casting work 

Inquiry Ne. 4200.—For makers of machinery for 
making putato starch 

Inquiry No. 4201.—For makers of self-cleaning 
ourry oom be 


Inquiry Ne. 4202. For advertising novelties 
suitable to advertise medicines. 





: ———_______] 


POPULAR STEAM TRAPS. 

There can be no question as to the popu- 
larity among steam fitters and engineers 
throughout the country of the tried and 
yroved ‘‘Nason” and “Sidelug” Steam 

raps, @ cut of oneof which is here shown. 
They are more extensively 


16 c. p. light costs $1 per 100 hours, what 
would this current cost per 100 hours? A. A 
16 ¢. p. light on 220 volts consumes about 4 
ampere. If this costs $1 for 100 hours, 1.5 
amperes will cost $6 for the same time. 6. 
What would two 110-volt lamps connected in 
series cost at rate mentioned above? A. If 
the two 110-volt lamps are 16 c. p., they take 
4% ampere, and the two in series will cost twice 
as much as one 16 candle lamp on 220 volts. 
You will also have twice as much light. 

(9020) P. T. P. writes: I have one of 
your SurrpLements giving directions for the 
making of an induction coll for sparking pur- 
poses. I have as a condenser about 30 square 
feet of tinfoil, alternated with sheets of paraf- 
fin paper. I use one sheet of paraffin between 
the tinfoll. The paper is some I made myscitf; 
paper about like what I am writing upon, 
soaked in paraffin. There is a great nolse like 
sparking or buzzing in the condenser when 
in operation. Does this Indicate that the con- 
denser leaks? That the insulating sheets are 
not what they ought to be? Your SurrLemMEentT 
directed paper coated with shellac varnish to be 
used, but I substituted paraffin. Does the dif- 
fieulty lie here? Would the placing of two 








known and used than an 
other kind, a fact for which 
their excellent reputation is 
responsible. The ‘* Nason” 
Traps have been divided into 
two groups to meet the demand made by 
modern steam engineering for higher pres- 
sures. Cousequently, while one “ Nason” 
Trap is constructed for ordinary working 
steam pressures of 70 lbs. or leas, the other 
is for preesures of 71 lbs. and less than 150 
Ibs, th the “Nason” Traps are of a high 
standard of construction and are manu- 
factured by the Nason Manufacturing 
Company, 71 Fulton Street and 71 Beek- 
man Street, New York City. 
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_\_ and Queries.’ 


HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 








sheets overcome the difficulty? <A. Paraffin 
is a suitable material for coating the sheets 
of paper for a condenser of an induction coil, 
The paper must be without pores or visible 
holes. Before coating each sheet must be ex- 
amined by holding between the eye and a 
strong light to detect these holes. One sheet 
of good firm paper is enough to use between 
two sheets of tinfoil. As we do not know 
what coll you have built, nor how you built it, 
we are not able to say what your difficulty may 
be. Norrie’s “Induction Coils,” price $1, gives 
eareful instructions for making a coll and the 
proper size of condenser for each length of 
spark. One of the most frequent causes of fall- 
ure in coll making is in getting the condenser 
too large or too small fer the coil. It should 
be very carefully adjusted to the current to 
be used It is possible that the margin of the 
paper beyond the foil is too small, around 
which a discharge may take place 

(9021) H. R. asks 1. What is the 
“elastic limit,” or limit of elasticity, of a body? 
A. The elastic limit of a body is the amount 
of deformation which a body will endure and 
still return to its size and shape when the de- 





no atte m will be paid thereto. This is for 
our information and not for publication. 
References to former articles or answers should give 
date of paper and page or number of question. 
Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some an=wers require not a littl research, and, 
though we endeavor to reply to all either by 
letter or iv this department, each must take 
his turn 
Buyers wishing to purchase any article not adver 
| 
| 


tised in our columns will be furnished with 
addresses of houses manefacturing or carrying 
the same 

Special Written Information on matters of personal 
rather than general interest cannot be expected | 
without remuneration. | 

Scientific American Supplements referred to may be | 
hed at the office. Price 10 cents each | 

Books referred to promptly supplied on receipt of | 
price 

Minerals sent for examination should be distinctly 
marked or labeled 


(9018) M. EB. B. asks: I understand 
that the difference between the static and other | 
currents is its high voltage and ex-| 
Now, what is average 


electric 
treme low amperage 
veltage and amperage of an electric static cur-| 
rent from a common static machine of 16 plates | 
running at moderate speed? A The voltage | 





of the discharge of a static machine depends | 


4 spark of one inch in air under ordinary con 
ditions requires perhaps 28,000 volts. The mat 

ter le treated in Thompson's “Elementary Les- | 
sons,’ quite fully 2. Could a current similar | 
to the static In voltage and amperage be pro-| 
cured from batteries (or lighting street cur 
rent) and colle? <A Any induction coll gives 
the same kind of secondary discharge as a 
static machine. & if cells to be used, how 
many would you need, say of the Laclede na 
tlonal No. 7 to generate such a current? A 
A coll giving a one-inch spark should be run 
with two or three cells of battery; one giving 
an eight-inch spark with six to elght cells of 
potassium battery. 4. Describe 
making the coll or series of colls to produce the 
static current effect, procured from batteries, 


bicarbonate 


ito light afterward? 


forming force is removed When a permanent 
change of shape is produced by force, the limit 


of elasticity is exceeded and the body is weak- 


ened. The factor of the elasticity of a body 
is called its modulus of elasticity. 2. Is it 
not a fact that a cannon-ball will sink to the 


bottom of the deepest ocean’ A. A cannon 
ball will sink to the bettom of the deepest 
ocean, 3. Will a non-magnetic body have any 
effect on the action of a magnet’ A non-mag 
netic body has no effect whatever upon the 
action of a magnet 

(9022) T. A. K. asks how to anneal 
selenium so as to make it sensitive to light. 
Also, what form of selenium is best to begin 


| with » I have some selenium in a precipitated 


or powdered form Is this the best form to 
use’ I wish to coat a metallic (copper) sur 
face with a thin coat or film of sensitized sele- 
better to sensitize it before or 
What is the best shape 


nium Is it 
after it is applied? 








to put it In to apply it, and how is the best | 


way to apply it? Can it be dissolved and ap 


If so, what is the best 
chemical to dissolve it In?’ As stated above, 
the whole idea is to coat a copper or nickel 
surface with a very thin coat of sensitive sele- 
nium, and what I want is the best way of do- 
ing it If the powdered or precipitated kind 


jis mot the best, where can I find the proper 


kind? <A, ‘The face of the plate is thinly cov- 
ered with the selenium, which must then be 
melted on and allowed to cool slowly, so as to 
assume the crystalline form. In the “selenium 
cell” the coating of selenium is applied to a 
strip of mica or other substance of high Insulat- 
ing power. Selenium will dissolve in selenium 
chloride, and will separate from this solution 
in the metallic form. However, the selenium 
cell is always made by melting in the selenium, 
and we can find no accounts as to whether a 
coating obtained by using a solvtion in sele- 





lighting current of about 110 

A coll giving a six-inch spark is 
. 

price ten 


and from city 
voltage. A 
described in Surrteawentr No. 1124, 
cents. 5 Is there such a machine made (in 
the market) to give static current effect from 
batteries or city current? A Induction coils 
are for sale by all dealers In electric apparatus 
6. Give name ot book, brief and comprehensive, 
for making coils In general for medical bat 
teries, etc. A. Norrie’s “Induction Coils” is a 
goed and recent book on coll making. 


(9019) C. M. asks: What is the 
best way, for practical use, to cut down a 
current of 220 volts to the strength of a Mesco 
dry battery? A. The Mesco dry cell has a 
voltage of about 1.5. The current depends 
upon the resistance of the external circuit, but 
om short elreuit would scarcely exceed 1.5 to 
3 amperes. To cut the current of a 220-volt 
elreult down to 1.5 amperes will require about 
150 ohma. No. 24 fron wire is large enough 
for this, and you will need about 1,000 feet. 
2. Does it matter what the amperage is? A, We 
have shown you above that the amperes must 
be taken futo account In your calculations just 
as woch as the volts, 8. What would be the 
cost of material? A. We are not able to tell 
you the cost of such an arrangement. That 
varies much in different localities. 4. If a 


nium chloride will be sufficiently adherent or 
sufficiently sensitive. Your powdered selenium, 
if pure, should be all right. 
| (9023) A. C. asks: 1. What are the 
leauses of color blindness? Can it be cured? 
| If so, how? If not, why? A. Color blindness is 
the Inability to see a difference between colors 
which to the normal eye appear quite distinct. 
It Is a defect In the eye, born with it, and 
usually incurable. True color blindness Is not 
removable by education. The same mistakes 
in matching colors are repeated constantly by 
a person after they have been pointed ont to 
him. The only remedy for his mistakes ‘'s to 
,avold all occupations having to do with colors. 
2. What is a good way to learn colors? A. 
One ignorant of the names of colors should 
learn them by having them pointed out to him. 
This has nothing to do withecolor blindness. 
The test for color blindness is simply*in select- 
ing tints which look alike. No names are used. 
(9024) B. P. L. S. asks: 1. Is the 
secondary coll of an induction coil wound In 
an opposite direction te th vurimary coll? A. 
It makes no difference which \ay the two coils 
are wound in reference to each other. All large 
colls are furnished with a reversing switch in 
the primary cireult, and if the poles are not 





| plied while in solution and then made sensitive | 








as desired, the switch is thrown and the cur- 
rent in th+ primary is reversed. 2. Could a 
brass tube be used to cover the core of an induc- 
tion coll to regulate the amount of current? 
If not, what kind of metal or substance can 
be used? A. A brass tube cannot be used 
as a regulator for a coil. It cannot cut off 
magnetism. An iron tube might be used to 
screen the primary from the secondary. 


(9025) D. G. E. asks: 1. How much 
and what size wire would it require for a 20- 
ohm telegraph instrument’ <A. Almost any 
size wire from 24 to 30 can be employed for a 
20-ohm sounder. It is a matter of convenience 
simply. 2. How many square feet in a pound 
of tinfoil? A. The number of square feet in 
a pound of tinfoil varies with the.thickness of 
the tinfoil. 3. What book is there giving size, 
resistance, and weight of copper wire? A. A 
copper wire table will be found in Swoope’s 
“Lessons in Practical Electricity.” 4. What 
is the name of a maker of C. P. battery zinc? 
A. There is no book on zinc casting. Chemi 
cally pure zinc is not used for batteries. Its 
price is prohibitory. Zinc amalgamated with 
mercury is just as good. 5. How may a 2-inch 
hole be made in the center of a glass plate? A. To 
make a hole through a glass plate, break 
the tip from a three-cornered or round file. 
Dissolve some camphor in turpentine. Dip the 
end of the file in the liquid, and by a twisting 
motion grind a hole into the glass plate, which 
must rest upon a level surface. Care should be 
exercised when the hole is about to break 
through the glass. After an opening is made 
through the glass, the hole is worked to its 
proper size by a round or half-round file. Al- 
ways keep the file wet with the fluid Expe- 
rience is better than any amount of written in- 
struction on this subject. 6. What is the ex- 
act diameter of a single cotton-insulated No. 
36 copper wire, or how many wires to the 
inch? A. No. 36 wire is five thousandths of 
an inch in diameter. This does not include the 
insulation. This may be thicker or thinner, 
according to circumstances. 7 If a good 
ground is made in the return circuit of a tele 
graph lne, is the resistance of the earth greater 
or less than a No. 12 iron wire? A The re 
sistance of the earth in the return circuit is 
book on 
Bottone’s 


taken to be zero. 8. Have you a 
making batteries for amateurs? A. 
“Galvanic Batteries” is the most recent work on 
this subject. 

(9026) J. S. asks: If a bullet were 
shot from a .30 or .40 army rifle straight up 
in the air, when it dropped to the earth would 
it have the same force it had when it left the 
gun barrel, and would it penetrate the same 
amount of pine as it would if it were shot di 
rect at it? A. A projectile shot vertically up 
into the air from any kind of gun does not have 
the same velocity when in its fall it strikes the 
ground as when it left the muzzle of the gun 
on its ascent. The resistance of the air re- 
tards it on its upward flight, and hence it does 
not attain the full height due to its initial 
velocity On its fall the retardation of the 
air prevents it from attaining the full velocity 
of fall from the point where it ceased to rise 
It therefore does not rise to its full distance, 
nor in falling from its lower position does it 
attain its full velocity due to that altitude. 
Both causes act to produce a less velocity when 
it reaches the earth. 

(9027) A. 8. 
caNed double strength sal-ammoniac 
that bas a carbon cylinder filled with granu- 
lated carbon and a zine cylinder around that, 
charged with 8 ounces sal-ammoniac to the 
cell, any advantage over the ordinary pencil 
zine batteries for a telephone’? A. The ordinary 
Le Clanché cell with a pencil zinc answers per- 
fectly for a telephone, and there seems to be no 
need to use any stronger one. 2. I want to put 


asks: 1. Has the so- 
battery 


a magnet on my telephone line similar to the 
relay on the telegraph lines. Could it be 
wound with No. 20 wire? A. You can put an 
electro-magnet on a telephone line, and it can 
be wound with No. 20 wire. 3. Would it inter- 
fere with the talking qualities of the line? A. 
It would lengthen the line by so much and 
would make it so much more difficult to trans- 
mit through the line. 4. How many cells of 
the above-mentioned double-strength sal-am- 
moniac batteries would it take to work said 
magnets, if I had say twenty on a line forty 
miles long? A. Probably twenty cells would 
prove strong enough to work through twenty 
could he 


will be 


magnets If they were not, more 
added No one can tell how 
needed, since that depends on tne magnets, the 
connections, and the leakage, due to moisture 
and other causes on the line. 5. Could IT use 
a telephone over the same line, say with only 
two cells in each ‘phone? Would there be any 
more resistance in those magnets wound with 
No. 20 wire than there is resistance on the 
line wire? A. You can telephone through the 
magnets '* you use power enough You will 
find that out by trying. 6. What size wire is 
the ordinary telephone extension bell mag 
nets wound with? A. We have not at hand 
the size of the wire in the extension bell. There 
is no reason why it should not be about the 
sane as in the polarized calling bell attached 
to the magneto, since it is rung by the magneto. 
7. Which requires the greatest current to work 
it—a horseshoe magnet, with its two poles 
working together, or the ordinary extension 
bell magnets, the wire being the same size’ 
A. The extension bell with polarized magnet is 
more sensitive than the ordinary bell with 
electro-magnets simply. 8. How many turns of 
say No. 20 wire should I put on each end of 


many 


| New York. 
‘its basis? 


the horseshoe magnet to make it lift a lever 
weighing say one drachm, when the current ig 
passing, and let it fall as soon as the current 
stops? A. We should suppose that you 
could use ordinary relays of low resistance for 
your magnets far more cheaply than to make 
the magnets by hand. These will lift a drachm 
with a small current, and would be exactly 
alike, if ordered to be made alike. 

(9028) J. F. P. asks: Can you tell me 
anything that will prevent the formation of 
chrome alum crystals in a battery using a bi- 
chromate of potash solution? A. There are 
three ways of avoiding the troublesome crys- 
tals in a bichromate battery. One is to use 
chromic acid in the cell. The second is to 
use a saturated solution of bicbromate of 
sodium in place of the bichromat. of potash, 
No crystals form, The third is to make the 
solution after the formula which follows: Take 
1 part of potassium bichromate, 2% parts of 
water, and 3% parts of sulphuric acid, all by 
weight. Dissolve the bichromate in the water 
by boiling, and allow the solution to cool, 
Then pour the sulphuric acid into the solu- 
tion slowly and with constant stirring. The 
mixture becomes very hot, and at a certain 
point changes its color in a marked manner, 
This is the moment when decomposition takes 
place and chromic acid is formed, When all 
the acid is stirred in, let the solution stand 
over night. A large crop of crystals will 
form. These are the alum crystals, and as they 
are of no use in the liquid, they may be sepa- 
decanting the liquid or by filtering 
through asbestos. If these crystals are fully 
gotten rid of, no others will form as the 
battery is used. This method is due, we un- 
derstand, to the veteran Prof. A. K. Eaton. 

(9029) H. S. asks: 1. How much 
weight will a cubic foot of gas sustain in mid- 
air? <A. A cubic foot of air at 30 inches 
ot the barometer, and the freezing tempera- 
ture, weighs 1.29 ounce. A cubic foot of coai 
gas varies in weight from 0.56 ounce to 0.73 
The sustaining power is the difference 
This gives 


rated by 


ounce, 
of the weights of air and gas. 
from 0.73 ounce to 0.87 ounce, The lifting 
power is slightly less than these numbers. 2. 
What will be the entire weight of the lightest 
6 horse power force that can be had, suitable 
for an airship? A. The lightest 6 horse pow- 
er motor will weigh about 250 pounds. 3. In 
ascending, will the attraction of gravity be 
greater than close to the earth? <A. The at- 
traction of gravity decreases as you rise above 
the earth. This decrease in the force of gravity 
is so small that it would not be noticeable 
for any distances to which a balloon ascends, 
For five miles it amounts to nearly a quarter 
of a pound in a hundred pounds. As scales 
for weights as large as 100 pounds rarely mark 
less than quarter pounds, it is evident that so 
small a change is not practically of any mo- 
ment. The change in weight is calculated in 
the following manner: The mean diameter of 
the earth is 7.918 miles. The distance from 
the center to the surface is 3,959 miles. Five 
miles above the surface is 3,964 miles from 
the center. According to Newton's Law of 
Gravitation, the weight of a body five miles 
above the surface of the earth is to its weight 
at the surface of the earth as the squares of 
these distances taken fhversely; that is, 


3959 
(==) x its surface weight. This somewhat 


3064 
large fraction reduced to a decimal gives 0.9975 
nearly. Hence 100 pounds at the surface of 
the earth will weigh 99.75 pounds if carried to 
a height of five miles above the surface of 
the earth. 

(9030) J. W. O. says: 1. A weekly 
paper tells about a new and wonderful ex- 
plosive compound called thermite—a mixture of 
aluminium filings and oxide of chromium, which 
when touched off with a match, using flash- 
light powder for a primer, a heat of over 5,000 
deg. is instantly produced, melting great bodies 
of iron or steel instantly. The paper says it is 
in use in Germany for welding steel rails, etc. 
Can you tell anything about it, and give the 
details? A. Thermite, properly speaking, is 
a mixture of aluminium powder and iron oxide. 
Barium peroxide is the primer most used. The 
heat generated is very intense; the aluminium 
is burned to the oxide at the expense of the 
oxygen combined with the iron, and the iron is 
reduced to the metal and melted. It is being 
largely used in Germany for the purpose men- 
tioned, and thousands of miles of rails are said 
to have been welded together by this process. 
It offers also an effective means of repairing 
shafts, gearing, broken lugs, etc., being thus a 
very great saving, as it obviates the necessity 
of completely replacing the broken part. Its 
manufacture is patented, and is in the hands 
of a very strong company. The inventor of the 
process is Hans Goldschmidt. There are a 
whole class of mixtures made of aluminium 
powder with different metallic oxides; all these 
are also called thermite compounds, but the 
specific name of “thermite” is applied to the 
one above described. The other mixtures are 
useful for the preparation of metals and alloys 
that are otherwise difficult to prepare; such 
as metallic chromium, molybdenum, tungsten, 
titanium, manganese, etc. By mixing the 
oxides, alloys can be directiy produced. The 
commeradal! possibilities of these are very great. 
2. T read in a book cailed “The Wonders of 
the World” that one ounce of the fulminate of 
gold was enough to totally destroy the city of 
Has this statement any truth for 
What are the facts in the case? 
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What is its explosive force compared with rifte | it in a water bath, and heat slowly till the | way. The method of discussion which Prof, | | KALENDER rir ELeKrROCHEMIKER sowm 














powder or nitro-glycerine, and why is it not used solution is complete. Next add the oll; previ- | Howe has adopted is both graphica! and mathe- TECHNISCHE CHEMIKER UND PHYSIKER 
for explosive purposes? A. The claim that one| ously warmed, simmer gently for five minutes, | matical. rUr pas Jane 1908, VII.. Jahrgang 
ounce of gold fulminate could destroy New York | stirring all the while, after which closely cover ANIMALS BerorE MAN ix Nortru AMERICA. | Herausgegeben von Dr. A Neuberger. 
City is absurd. The fulminates are all explosive ;| it over, and when cold strain through flannel. : — peony rar Pia , re 
’ - Their Lives and Times. By Frederic Mit einer Beilage. Berlin: Verlag 
only one has any eommercial use, and that is; You could probably make a balloon of such A. Lucas. New York: D Appleton | von M. Krayn. Pp. xxx, 600 
the mercury fulminate. It is used as detonator | small size and for indoor use of tissue paper. & Co 1902 12mo ’ Pp. vii 291. | Rerorr a Mint es . A 
only. The fulminates are all far too oO —___ ______ Price, $1 20 E . ‘ Mircea . NISTER OF AGRICULTURE 
! , » $1.20. FOR THE DOMINION OF CANADA FOR THE 
yensive, ¢ re also too stable f se . o ” 
pensive, and are = ee ay a ’ NEW BOOKS, ETC This book pictures the early life of our Year Enpep Ocroner 31, 1902, 
as explosives. Mereury fulminate can be used Tue Woman Wuo Tors. Being the Ex-| continent tells something of the fishes that Printed by Order of Parliamen 
for rifles, but it is never done, for reasons speci- perience of Two Ladies as Factory) j nce swam about its shores, of the reptiles that Ottawa. 1903. Pp. Ixili, 284 7 
> 7 y | . . . . . . 
fied Girls. By Mrs. John Van Vorst and | splashed through the swamps, and of the great s . : : . . » 
90% M forks asks: Wh Marie Van Vorst. New York: Double-| MITHSONIAN InastiruTionN. Bureau of 
(9031) A. M. Works asks: at} Mat ac » 0a. + " - mammals that once roamed over the western American Ethnology. J. W. Powell 
should be the diameter and width of an under- day, Page 0. — Dp. ix, 303. | Plains. All this Mr. Lucas has told with a cer- | Director. Bulletin 97 Tsimshian 
shot waterwheel to develop about two horse This book may well be considered as a de-| tain charm that relieves his work of much of | Texts. By Franz Boas. " Washington: 
power when fixed in a current of six miles an| tailed study of one phase of the life which | the monotony that would be expected of a sub- Government Printing Office 1902. 
hour. A. The area of each bucket should be “the other half” lives, as Jacob Riis has told! ject of so scientific a character. His book Pp. 244. ‘ q 


4 feet; the most suitable shape may be 4 feet| U8. That the woman who tolls is exposed) may be sald to oceupy a position midway be- ig L 
— . . 
wide, 1 foot deep, and have an immersion of| to even greater temptations and to greater|tween the technical manual and the popular | Se "=e ANCASHIRE BOILER 
1% feet above the periphery. The wheel should Misery than the man who toils, many of us | dese ‘ription of historical animals. | AND | BOILER eating. By Inspector 
M.1.M.E. Manchester: Technical 


be 8 feet in diameter, have 12 buckets, and| have perhaps suspected. Just what this wo-) T , . 
HE THERMODYNAMICS OF Heat-ENGINES. | 
should run at from 9 to 12 revolutions per min-| ™an must endure has been set forth by the By Sidney A. Reeve, New York: The re Company, Ltd. 1903. 8vo. 
ute acording to its work. two authors of this book in a way that Is Macmiilan Company. London: Mac D. aa. 
: ; : thine «1 neste Sie , ms y. NTAL . » Czoicosz. T 

(9032) J. A. 8. writes: Please in- poem vege eneeete —_ ietuae Ss tru millan & Co., Ltd. 1903. 12mo. Pp. | | Tae MENTAL Status oF _Czorcosz, THe 
; ; and because it is true it is gloomy. Here and xi, 316. Price $2.60 ASSASSIN OF Prestpent McKINury. 
form me in regard to the elevation of the there it is brightened a bit, particularly when| | >” ; me ty By Walter Channing, M.D. Brook- 
Mississippi River; as to whether it is hignér/ the eonditions that prevail in some of the| The author his divided his book Into two line, Mass, From the American Jour- 
at its mouth than at its source, and please state | petter factories are described. On the whole, | P@tts. The first is devoted to theory, and the nal of Insanity. Pp. 4 
how much, if possible. A. The Mississippi! tne conditions of the working girl as they are | Second to the application of theory to prac- 

















River, on the gravity plane, is about 426 feet set forth in this book are decidedly deplorable tice. In the first part he discusses the general | ~~~ 
higber at St. Louis than at its mouth in thé) to gay the least , privciples of energetics, the cycle, the thermal EX NT 
Guif of Mexico. All levels on, the globe are re- F pr verties of matter, the steam engine eycle, | IND OF ~ INVE IONS 


ferred to the gravity plane, which is about seg gy ge aH 7 ana the laws of permanent gases, gas engine | For which Letters Patent of the 


13% miles nearer the earth's center at the 4 cycles, hot air engines, heat engine possibilities, United States were Issued 
poles than at the equator. This plane is the peer eon gr 4 = oie diagrams. D.| and refrigerating machines, In the second part for the Week Endin 
true basis upon which all level data are made. Dpieton 0. —— he discusses the simple steam engine, the com- . 
Uphill and downhill always refer to the gravity This work at once demands recognition as pound steam engine, and the Otto gas engine. May 12, 1903, 


plane. Its relation to a perfect sphere is the 4? authority upon the games mentioned above, The appendix is comprised of tables. 
ying to the fact that the auth i t « 
owing to the fac iat the author is a pas HARDENING, TEMPERING, ANNEALING AND AND BACH BEARING THAT DATE 


cause of much misunderstanding and discussion 
master in the art, and has made a deeper F s B J t Vv 


among people, either from the desire for a catch 











argument or from want of truthful knowledge = Sau potas oan 4 ey Br Woodworth. New York: Munn &|—— 
of the facts. Water never runs uphill, although 3 : eI ey ‘ al Co. 1963. 8vo. Pp. 288, 200 illustra-| Acetylene generators, automatic governor 
St. Louis is nearer the earth's center than the divided into several parts; the first part be-{ tions Price $2. 50 for, F. Bedgwick........... T28, 084 
mouth of the Mississippi River ing “Hints on Training,” in which the author , = a a aeticelly > ae te a , be 
‘ —— . Ww ~ “OV | oma ordin iT Ou 0 
9033 W. FH sks: LI ” describes preparatory exercises, the proper ‘ new work from cover to cover, treating in | catbenin, "Oe Schult = Shere pay sane® 728,022 
(9033) . : . asks: - In &@ PeFr-| nethods of breathing, massage, work, rest, etc., | ® clear, concise manner all modern processes | acid or other 0 distributing system, 
manent steel ring [O] magnet are there any preliminary to putting one’s self in fit condi- for the heating, annealing, forging, welding, Acid le th or i li quia” ‘distributing xysten Dususiss 
? ac 0) u en i ” 
poles? If so, what determines their location’ tion for the strenuous side of these sports, | »@tdening and tempering of steel, making it a P.M. Wevets..-cscraseses Nene... T2814 
A. In a magnetized steel ring the poles may | ‘The chapter on food and diet will probably book of great practical value to metal-working | Ae — >a and “bottling same, “mn- rat, 710 


mechanics in general, with special directions | i. “jake pipes, fuid pressure coupling 
S ‘J 


for the successful hardening and tempering of Gob, Fi Gi TOW Reo ccccccvecesesies 
Alr brake ahem attachment, J. W. Alex: 


be placed at any polats desired by making be viewed somewhat askance by the ordinary 
those points the places from which the mag- Anglo-Saxon, as the regime suggested by the 












nets leave the ring when the ring is magnetized. author is somewhat too rigorous and crude for #!! steel tools used in the arts, including milling gale Ta at ee, 

That is, pull the ring from the magnets, or the most people engaged in active forms of exer- | Cutters, taps, thread dies, reamers, both solid Air compressor, “7. G. Williams. 

magnets from the ring, at the points where you ¢ise. The author describes and illustrates a | #04 shell, hollow mills, punches and dies, and ai, ttle fo ern ating "92 
desire poles to be located. Of course it is e@¥er number of methods of developing the stroke at ®!! kinds of sheet metal working tools, shear! Aluminium and its alloys, producivg, D. 

to place the poles at diametrically »yposite . . Te ane hich blades, saws, fine cutlery, and metal cutting) A,  Pambes o ics cs ccrteccaceddoccssos 

a “9 rth be a - + S a a home, both for Tennis and Racquet, in which tool of n a ipti mn rent Annealing box, M. D. Grimm.......++..+ 727,788 
points of the ring. 2. Are the magnetic lines the ball is suspended by means of tackling in tools of a escription, as we as fOr) Annealing metal plates, M. D. Grimm..... 727,787 
of force the same in a permanent steel magnet such a manner that the various strokes may #!! implements of steel bdth large and small. | Apparel, article of, A. B page 727,00 
as in an electro-magnet? If so, why could not | be practised in leisure moments when the! this work the simplest and most satisfactory ee, ee ee veces 727,000 
the permanent magnetic field be made to re- much-sought-after court cannot be obtained, | hardening and tempering processes are given.| Artists’ outfit, J. Neumann............. . 727,672 
volve an armature as well as an electro-magnet Plans of both tennis and squash courts are| The uses to which the leading brands of steel Oe ee ee eect 4 727,82) 
field? <A Permanent magnets were first used! shown, which will be of service to those who ™ay be adapted are concisely presented, and) auger, post, J. D. Sanford,..... oon ..» 727,847 
for the fields of dynamos and motors. They propose to lay out private grounds. Anyone their treatment for working under different apaeewe switch, intermittent, H walt, eer.ate 

s 4 + eee eee eee eeee . ** “* ‘ 
are not now used because they cannot be made who wishes to perfect himself in the game Conditions explained, also the special methods) awning, 7. ‘Thoms........-. ey . 27,712 
as strong as electro-magnets, and they are should certainly have this book before him, for the hardening and tempering of special a woud “ *n on es WeaaaN iekiigh ite 
P ‘ . ‘ er, ° e en , ** 4 
liable to lose their magnetism by jars, ete. 3. as it will soon be considered a standard au-| brands. In connection with the above numbers + Ry WE Mi COIN cc cssccscoose 727,007 
Why is there a neutral point midway between thority. Lists of the winners of the cham. of “kinks,” “ways’ and “practical points” are | ae press feeding apparatus, 0. C. on cee 
the poles of a magnet? A. The neutral point pionships in both America and England are embodied, making the volume a text book on Being pou plunger, G. Schubert........ 727.880 
of a magnet is the point or line on which there published in the book. It will be noted that the treatment of steel as modern demands Ball register, electric base, J. M. Hum- a 
is just as much positive as negative force, and Mr. Miles has won the amateur tennis cham- necessitate. Ban yo EO ‘feeder, J. N.'D. Reeves: Tet sto 
not the point or line of no force. Break a mag- plonship in England in 1899, 1901, and 1902, A chapter devoted to the different processes Basket, bottle, J. A. Roudil.......... -.. 728,018 
net on the neutral line and two poles are found and also the American amateur tennis cham- for case-hardening is also included, and speciql vyereey counector, electrical, W. RB. Kd- 728,008 
on the ends of the two pieces. They were there pionship in 1900. reference made to the adoption of machinery gearing, “aolk.: 6 eee. 138,12 
»fore 2 7 s broke The » § 5 ; , > ry ; - Bed pan, L. M. Hoffman 727,04 
before the bar was broken. rhe pole at te pan InorGANIC CHEMISTRY. With the Ele- Px = _— of os — The od Balt on safety lock, W. @. Jamon... 121,085 
fa magnet to. Gud te the Mast Has. Ciate tsa ments of Physical and Theofetica] OBS Show the mechanic the most up-to-Gate | Beit support, conveyor, G. C, Plummer.... 728,000 
magnetism of the opposite sort to render it in Chemistry. By J. I. D. Hinds, Ph.D devices, machines and furnaces which contri- Bending machine, W. H. Johnson........ . 727,059 
tiv P he ite poles of tw mets meg a See | bute to the attainment of satisfactory results| Bleycle, J. 8, Copeland... ... 2-0). ..0s.0s 727,592 
SEteve. FUT ERS CPPS Pos GF TWO maguers New York: John Wiley & Sons. Lon- , Bicycle attachment, W. E. Stockton...... 727,708 
together, either bar or horse shoe, and the poles don Chapman & Hall. Ltd. 1902 in this highly important branch of modern tool-| Bin, EB. J. Walker........ccscecseeecseeee 728,054 
at the point of contact disappear, not because te E ms San "| making. Binder, temporary, P, Buford........ -+» 727,74 
i ppear, : 8vo. Pp. viii, 566. Price, $3. Block. See Link Block. 


Dies; Tuerr CONSTRUCTION AND USE FOR Boat gunwale, sectional! hollow, J. L. Burton 727,84 


they are destroyed, but because their mutual 
Boiler tube or flue seraper and cleaner, 


This volume is intended to supply a rather 









attraction eer — the lines of force complete text-book on inorganic chemistry and MopERN WorRKING Or SHEET Metal 8. A. ©. CRUMB: oc cccccsceccecsccecesenss 728,080 
escaping into the air at that place. If all lines a handy reference-book for all stedents ané| By Joseph V. Woodworth. New Betting by electricity, apparatus for, R. ©. 

force cs j ir we . > metic . . BAFOP nccccccccccsccsccevesessccsres ‘ 
pdaaerhey - find ave Pate! age = > gpa teachers of chemistry. The author has en- York: Munn & Co. 1903. 8vo. Pp. Bolt or spibe puller, 0. Giltner.. ; 
circuit without emerging into the air they are) 4.3 vored to present an orderly and systematic 384, 505 engravings. Price $3. Bonnet, child’s, M. B. Higgins. Srv: 
not discoverable from the outside and the cir y ; : . Bookcase, sectional, W » Wolf....sesees 

‘ . id Tt treatment of the subject without reference to A treatise upon the designing, constructing | pook mark, A. G. Bauer Bea Elin ote ae 
cuit is not discoverable from the outside. The | ,., teaching method, so that the teacher may | and use of tools, fixtures and devices, together | Boring tool, G, R. Rich......... gees essasi 
. Bottle dose indicator, medicine, N. &. 


metal acts as if it were not magnetized. ng d go from chapter to chapter as his own method with the manner in which they should be used) pottie non-refillable, J. R. Latham re 64 
the lines which leak out of the metal are to be joouires, Part 1. contains a good general in-|in the power press, for the cheap and rapid! Bottle, non-refillable, J. ©. Guataveosn. 728,090 














detected by any of our methods. 4 Will you troduction to chemistry and a logical divi-| production of sheet-metal parts and articles. —— jon Fh 1 oS soto _— ferti 
please inform — how the noise and vibration +35 of the subject into its principal branches. | Comprising fundamental designs and practical! Bottle stopper head, L. Strebel..........-- 728,142 
of a heavy printing press, on the second floor’ part 11, gives such an outline of physical| points by which sheet metal parts may be pro-| Bottle washing machine, E. B. Poggensee, 728,006 
of a business block be prevented or measur . : " Bottled goods, treating, R. Birkholz....... 727.575 
, sat: ats . chemistry as is necessary to the full under- duced at the minimum of cost to the maximum fox, W. ©. Doscher.........+c0s+eeeeeees> 727,400 
ably deaden« co prevent the annoyance it | sanding and appreciation of the descriptive | of output, together with special reference to the | Box lid supports, ete., B. C. Luks. TET, 983 
causes to penants « t first floor? A. It is > Braiding machine, J. J. Feel ey. . 727,926 
mM * portion of the work. Part III. discusses the-| hardening and tempering of press tools, and to) Brake lever, J. White.......+...s.- *** 727.809 
a difficult matter te aden a floor that the retical chemistry with more than usual| the classes of work which may be produced to| Braking device, onaate 
noise from a2 heavs =e poe will not be thoroughness. It is the purpose of Part IV.| the best advantage by the use of dies in the meoatind Wen cold beating y 738 416 
seared im the rus yr vegmbar A layer of deaden- +, treat, with the fullness which it deserves, power press. A complete treatise on the sub- Brick mold, J. A. H@intz......0.-.ccceeees 727,045 
ing material ¢ uld be put over the floor and a every known chemical element, and the com- | ject and the most comprehensive and exhaustive soa moles, ” ie, W. é. Leary... Tat ot 
second floor jaid on that with some advantage pounds which are of commercial and theoreti-| one in existence. A book written by a prac-! Brush holder, A. BF. Batthelder............ 727,571 
A deadening layer of m« r or other material | ..) interest. In classification and treatment! tical man for practical men, and one that die-| seas soap feeding attachment, J. C. "Gabel, ons den 
w > i t ac r ee > ° en | Sere Te eee eee eee eee eee ee eee eee eee : 
can be put into space etween the floor and the periodic system has been closely followed. | makers, machinists, toolmakers or metal-work-| prush, tooth, Torrance & Btone........-- 728.048 
ceiling below. A second celiiug can be put) we are pleased to note that the author has| ing mechanics cannot afford to be without. | cone blower, ii Le ees tk it 1a 2 
> = e “ | Buckle, D. 4 EN Se 4s hos & sls ashe A 
roe soe ces ee “pace adopted the modern spelling of chemical terms,/ ‘This work shows engravings of dies, press) Building construction, G. ¥. Bonwm...... 727,579 
and reducing the ght of che lower room DY | recommended by the Chemical Section of the| fixtures and sheet-metal-working devices, from | Burglar trap, W. Lawrence..........++ : 727,812 
six to ten inches, “uese various expedients | 4 merican Association for the Advancement of| the simplest to the most Intricate in modern sme -_ pe yeaned 7 ~, pry: ; 
have all been employed and all together will Science. use, and the author has described their con-| Button, F. H 


*r . . ee 
reduce the annoyance as much as it can be re Ma . , | Button, collar, J. M. Kame. ...6+-se00. 
, Tue Design or SimpLe Roor-TRuSSES IN| struction and use in a clear, practical manner, | (oyiioi. Mo OR. Maber..... ..:....+.. : 














ane Woop aNp Steet. With an Introduc-| so that all grades of metal-working mechanics | Cabinet, revolving, G. W. a hae ‘ 

(9034) E. G. asks: Will you inform) tion to the Elements of Graphic| will be able to understand thoroughly how to — “wehtpiving ye? - ‘ment, "pot 
me how to prepare silk for making a small bal-| Statics. By Malverd A. Howe, C.E.| design, construct and use them, for the produc- ot oye, _ Himes. «..++++> 

y, J al an. see can 

loon to hold gas for about two or three weeks? New York: John Wiley & Sons. Lon-| tion of the marvelous variety of sheet-metal Can forming and seaming machine, ©. Pud- 
Could I use paper instead of silk? The balloon don: Chapman & Hall, Ltd. 1902. articles and parts which are now in general Mefoot ...ceeseceveeseneenereeee stdape 737,837 
must be about 3 feet long, 2 feet wide, and lift Pp. 129 Price $2 use. Many of the dies and press fixtures shows ee eS enn niien ta A. petcaies 

f i o :- , . ad. -- y , J 4 , @. m. 
about 3 ounces. It is to be used indoors. Can In his preface Prof. Howe modestly asserts and described herein were constructed by the Berrye, et al...ssecrsecerseresseneses 338.075 
I use anything besides above-mentioned mate-| that very little, if anything, new will be found author, others under his supervision ; while = vad p.. = Mh. 09 M. Hansen.......... 727,020 
rials? <A Silk is prepared for use in a balloon}in the pages of his book. Nevertheless, the ers were constructed by some of our most skill- Car, combination steel, W Rohrbacher. . rap ete 
by varnishing it. It should be stretched tight,| book finds its justification in the fact that it ful mechanics and used in some of the “> mes c a . o. sag EY Bi] 
and the varnish applied in the usual way.|has brought together in small compass all the | Sheet-metal goods establishments and machine) (1. door operating device, hopper, A. Chris vee 
When dry it can be used. Good boiled linseed | essentials required in the proper designing of shops in the United States. . —s ate ——. Pee A EL T27 GST 
oll forms an excellent coating for balloons. An|roof-trusses. Although the timber roof-truss needed book and an important addition to the PUOMAUIE .o neve vevasisesoscvess aire 72 ,O78 
India rubber coating may be used. It is pre-|is considered by many engineers somewhat antt-| !iterature of mechanics. cae oa . = te veeeees Lt fa 
pared as follows: India rubber, 1 pound, cut|quated, Prof. Howe has deemed it’ worthy of] Toe Journey’s Exp. A Romance of T0-| Gar, gondols, J. M. Hansen.. oeeeeess T27.022 
small; oil of turpentine, 6 pounds; boiled! discussion, and not without reason, we think, day. By Justus Miles Forman. Illus-| Car, bopper, J. M. Hansen..... sens» [27,018 
linseed - he Indl rat - , i tadoolt trated by Karl J. Ande D New Car, low side a pa J. M. Hansen.... 727,61 

eed oil, 1 gallon. Digest the India rub-| His treatment of the steel truss is containe ra iy r ° rson. Car, railway, W Aachinecloss ... 727,876 
ber in the turpentine in a warm place for a/in the sixth chapter of the book, in which he York: Doubleday, Page & Co. 1903.| Car, railway, L. rho Shepard. . eves 728,020 





Week, frequently shaking the vessel; then place says what he has to say in a terse, technical 12mo. Pp. 240. Price $1.50. (Continued on page 402) 
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Car, rathway, ©. geceere ras | 
Car atep, folding, G. KE pene m. : 
Car step, folding, N. Grayocscccccecscceecs 
Car stock, J M. Hansen....... sees ° 
Car with tush doora, hopper, J. M. Hansen 7 
(ar with truss rods, J. M. Hansen 727,617 
Carbonating or other apparatus, m 
separating air from liquid in, 
Hastian 
Carbureter, gas gine, 1 I Jeff 
Carbureter, gasoline ng G. Kingst 
(arom gn ly ; EKlckelberg 
Carriage door and window, J. B 
rT R. bt Bartel 
4 d, Emerson & Keenan 
ling ¢ wall box J I Robb 
fob, B. O. BisMGF ec ccccccceccseeseses 
sk. B t oe 
hairs et~., locking devi for, 
ashburt ° 
Cheese cut WwW au Pempeton . 
Chiorates snd wrchlorates, electrolytk | 
manufacture f, BP. Ledertin. 
Chuck and b wl, J J. Kearney 
Chute, W. J. Patterson.......+s5. 
Ctreult clom periodic, ( D. Haskins 
Clreuit controller, time Limit, ¢ Db. Hae 
kins . oe cece eeecesess 
Clamp, BR. H, Makowsky........0ee00. 
Classifier, W Hoffman 
Clutch, ¢ BE. Pollard 
Clutch, electromagnetic t V Beals 
Clutch, magnetic, BE. Kuowlton 
Cluteh naguetic, H. G Relist e 
Cock or valve, oll, Brunner & Patterson 
Cotler d, ( I as ky reissue 
Coke dra “ 
2, 
Cok irawing e 
inm, J A 
Collar, split at & Riegner 
Columa clamp, A. A. Loetacher 
Column lock joint, W. L. Taylor 
Compressed air elevator for fuida, J. W 
Sloan . 
onveyor, M. Crites 
elevator, endless, J. L. Giles S 


‘ 
Conveyor or 
‘ 


orn busker, L. A 


Aspinwall 


Corn busking implement, 
Corn husking machine, 
Corntee break cutting 








‘ * mold 

Countersink, G. W 
Coupling Car 
Coupling centering 


Coupling 


Crane, L. &. Fleckenstein 

(ream separater, H Galer on 

Cremating machine, sputa, O. J. Jordan 

( “se head slippers wijusting means for, 
L i Blanding 

Culinary utensil, W. G. Browne | 

Curling tron heater, Buck & Mallinckrodt 

Curtain fixture J. Lewandowfsk 

Curtain pole banger, Sharp & Williams 

lamper, automatic T W. King 

Dental drill obtunding attachment ‘ RK 
Basford . > 

Dental swaging machine, ( F. Lauderdal 








Derrick, combinatiot 1. B. Martin . : 

Display front for drawers, ete., A. A. Mid 
dleton 

Display rack, A. 3 & W Hi. Strickler 

Door, sliding, P. H. Puachel . 

Double headed bolt and lock, Dixon & De- 
vine 

Dough raiser au Weller 

liraft equalizer, W. H. Shell 

Liraft equal r, W. M. James 

Dredge cutt head, A. W tobinsep 

Dreige, gravel or sand, R,. Hosford 

Drying roll or eylirder, G. Murgatroyd 

Duplicating r stencil m Jurick 


Dye and 
Schmidt 

Dye, aso,’ M 

bye, Diack az 









Dye, mofeato, M ahn 

Dyeing machine skein, W 

Wasel, album, J. Berbecker 

b testing device, G. A. Whit 

Klectrt cireul ground = detect I 
Varley 

Electric cireults 7 ratus for maintaining 
uniform resista in, Gilbert & Lundin 

Klectrie current regulator, T Spencer 

Kleetriec machine, dynem Vv. a Apple 

Klectrie machines, antibunting device for 
dynamo, H. | I Erben 727,606 

Klectric machines, cooling dynamo, EB. D. 
Priest 

Hleetric machines, means for cooling dyn- 
ame, BE. DD. Priest 

Klectrie meter, f J. King 

Bleetric motor, B. A, Stow 

BRlectric motor alternating current, B \ 
Stowe 

Hieetric motor aystem, W. B. Potter 

Klectric switch, V Apple 

Electric time switch, Blundell & Brower 

Hlectrie time switch, M 4. Nickerson 

Kleectrical colle, winding, R. Varley 

Electrical contacts, means for accentuating, 


Eg Thomse: 


Klectrical protect 
Kiectrolytic appar 
Mievator, J I I 
Hilevater or stor 


H, Stabr 
Ragine, BK. H \ 
Nngine, G 
Kngine regulator, 
Kugine starter, g 
Engines, controllir 

combustion, ( 
ingraving 

half-tone 
Excavator, W 
Explosion engine, 
Kyeghasses, GU I 
Kye testing devic 
J. M 


Jebnes 


Farm gate, D. Mathies............ 727,061 
Feed box for horses or cattle, automatic, 

K. J. Paulkner PORE EPA 727,025 | 
Fenee stretcher, wire, 1. M. Warner...... 728,057 
Pender, See Car fender 
Fifth wheel, F. B. Whitlock..... ehecerces 727,727 
Filing cave, J. FPF. Beckbinsinger.......... 727,881 
rifter, ofl, Taylor & Parrish acene 728,047 
Finger rings, etc., interchangeable initial 

letter or Insignia for, J. A. Lieb, Jr. 727,048 
Fire door, ©, EB. Simpson peocus 727,84 
Fire escape, H. RR. Cole 727,748 
Pipe escape, T. Kelly 728,114 
Fire escape, J. Triplett...........6. 728,145 
Fire escape, portable, J B. OL a 727,080 
Fire Kindler, automatic, Hoffman & Hieb 


Flesh rubber, 0. 
Flower bed, J 


Flue cleaner, F. 
Vine seraper, F. 
ee Broctua «& 


Feilding box 


L, » we 
bowl product and preparing “game 


fee . ** 
Fuel, artificial, Russi & Cadena......... es 
Fuel, artificial, Von Hey dcbrand und der 
oT eee o6adesweSEpeeeredcerecss 
Furnace, F. G. Cooper...... onde te 
Furnace charging — blast, Orom- 


Kaho 


centering de 


making #8 


ive device, F B. Ellicott 
atus, | 4. Briggs 

lam . . 

age bin construction, B 


inet 


Colombe 


gas, 


aa, 


“= mechaniam for 


processes, 
photou chanical 
P 


« 


Il. Chapel 
cabinet for 


es, 
ton 


R 





well & Koelket 


Furnace 
Crom w 


Forsacea, means 
in, J. Be 
Furniture, 


acey 
Fuse for artille: ro, eet time, c. 
beter ry proj ems 







Ga 
Garment hook, 
Gaiment an 
Gas borner, 
Gas burver, ©. 





for wins 


aect ona 1, 














self-mitering, M. D. 
Brackin 
coupling 
device ” 
vice, 


me, 


V 
Mi 


acr 


M 


Bu 


« ~ ysing appa cs 





F. 


achine, I 
t 





Fr. D. Kees.. 


Schultz ‘851 


attachment, G. R 














slack AZO, 











G. Appk 
tehell & Lewis 
internal 





Hedstrom . 
grating for 
Lyon 


eon oF 


Maloney 
Foster 





exhibiting, 





728,107, 728,108 
PHNALE. cece eeeeeess Ti 












“Hiquid ‘fuel 





| 695 Water St., scneca Falla, N.Y, 
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‘won or METAL 2 
Workers . 


| Wethons Steam Power should 
our Foot and Hand Power 
. Bend for Catalogues 
A --Wood. working Machinery, 
B—Lathes. ete. 
SENECA PALLS MPG. CO. 





uINE & FOO T 


ATHES oe errs 


ret Lat hes, Plan- 


aT 
Foot : and Power an Rhapers, and Drill Presses. 





- 24 St., Cincinnati, O. 


gua Every kind ot 
Teol for Steam, 
Gas, and Water 
Fitters. Every 
Teel has our 
personal guar- 


SHEPARD LA’ THE CO... 133 
antee. We have 
been the Lead- 


ing | Manufacturers for Fifty Years... 


WALWORTH MFC. CO., 
128 To 136 Feverat St., Boston, Mass. 





Veeder Ratchet «™ Rotary Counters 


For voting machines, neostyles. 
telephones, nickel in slot machines 
and automatic machinery generally 
to register the number of pieces or 
quantity of material produced—for 
any purpose soquerens a small, light 
and eer Y counte 

TALOGU Ei FREE 
THE VEEDER MFC. co. 
fARTFE 
Makers: F Cyclome . 1“ ache meters, 
Counters and Fine Castings, 






on ates bal 





rice, $1.00 


A UNIVERSAL 
POCKET MEASURE 


The only practical al! around measure 
ever made. Measures curves of al! kinds | 
as easily as straight work. Simpler than 
a rule for it is a revolving rule. A time, 
brain and money saver Absolutely ac- 
curate. Measures any distance. Can be 
set to “zero” at will. Any one can use it 
Highest endorsements. Circular free. 


STECKENREITER MFG. CO., 
% LAKE STREET, CHICAGO. 


‘Power WireRope 









MOST POWERFULL WIRE ROPE MADE 


‘BRODERICK BASCOM ROPE CO. 


ST.LOUIS, MO. 


A. Frederick Collins 


WIRELESS 
TELE?HONE 
ENGINEER. 


Address : Suite 666, 


TOOLS 


FOR MECHANICS. 
ey ay 
The L. S. Starrett Co., Athol, Mass., U. S. A. 
PERFECT - PUMP - POWER. 


is attained only in the 
TABER ROTARY PUMPS 
They are mechanical! 
simple and durabie. W ill 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic. Most 
. ~ower at least cost. All parts 
ABER PUMP COBUFFALAAY. (eesrchanaeabie Made of 
tron, steel or bronze, Can be 
driven by belt, moter oe en- 

Illustrated Catalogue fr 
Wells St., Buffalo, NAY. U.S.A. 
<< 


11 Broadway, New York City 


Send for Free Catalogue No. 16 B. 






ine attachment. La 


ABER PUMP CO., 3 


WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equipped with 


BARNES’ FOOT POWER 
MACHINERY em. 


allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free. 
W. F 4& JOHN BARNES Co. 
Established 1872. 


1999 Ruev Sr., Rocnroro, tir. 


THE EUREKA CLIP 


The most useful article ever invented 
tor the parpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Com sles and business men gen- 
erally. »~ok marker and paper © lip. 
Does not mutilate the paper. 
usec ropes y. In boxes of 100 for Be. 
To be had of all booksellers, stationers 
| on receiot 








SON S218 





Sh peeee. © sare care by pal ail, free. Man- 
Pin Cow Sg Te i iad 





Use your own paper. 

Any pen, any ink, no press. 
Government Officials. Colonists, Farmers, 
will find it it invaluable. 
~* write for prices if 

@ manufacture 


Every man who writes letters 
lis stationer does not keep it. We 


“ Ditmars” T Ribbons 
and Paper. 
PEN-CARBON MANIFOLD CO., Deps. 1. 
145-9 Centre St: New York,U.S.A. 


Gas fixture, 8. Joseph.. eee eocccece 
Gas produced hy fermentation in’ bre werle 8, 


collection 
acid, O. 


Gas regulator, G. 8. Bennett.... 
Gas storage “qgqeetns, BE. Fouch 
Gate, J. W. rown. ee 
Gate, J. M. Barley...ccccccescssess 


Gear cutting 


hardt eeecess . 
Gear, speed « hang ng, P. i. Ww hite 
Gin feeder and separator, J. W. 
Glass, cameo, A. H. Freeman..... 
Golf club, G. W. Mattern........- 


Governor, 
Governor for 
Apple . 
Grader, elevat 
Grading and 
Russell 
Grading 


Graphophone 
Gr 





‘nhouse va 
Grinding knife 
leally, A 
Grinding mach 
Guns, construc 
Emery 
metruc 





Guns, e 





machine, i. 
Gear cutting machine, H. B. & F. L. 


mac hine, B 
Grain drill disk 


ave covering, B. A 


and utilization of carbonic 
Dwietusch...ssccccsescsseces Ti 








Ebe rhardt. 
tber- 













Lombard 
gas engines, 








electric, 


Me Knight. 
road, R 


ing, 1 R. 
ditching machine, 





Kdes.. 


BRARE 





"Hardy ° 2 





attachment, C. A 
reproducer, F. L. Capps 
Buchanan 
liey gutter, J. L. Dillon 


blades, machine for automat 
Gionon 


ine, W. F 


and 


is the test of safety. Look carefully at the 
brake when you ony an auto.— power in the 
brake means everything in an emergency. 





Lomasney 


ting assembling, A. H 


ting and assembling parts of 











H Emery 

Hame, J. EB. Keverline P 
Hammer, pneumatic, F. M. Ler ° » 
Handle for valises, parcels, teapots, et Touring Cars 

B. Weber reeeaee are fitted with an extra powerful brake of 
Harness clip, J. Reichert improved pattern that will stop the rig in 
Harness pad, W. Smit . its own length. In addition they have spec 
Hay carrier, P. A. Myers ooo 421,823, ial emergency brakes fitted on the hub of 
Hay press, J Tr. Wright ae ‘ each driving wheel 
Hay tedder attachment, P. V Blue That's another of the Rambler advantages 
Heel, or shoe, C. Campbell you'll find the rest of them stated in our 
Hides or skins, treating, A 1. Peter handsome iluastrated catalogue. Shall we 
Hinge, G A. Long send you a copy? 

re oO allway coach vestibules, trap 
Hinge 8 Pan’ Lio i Thos. B. Jeffery @ Co. 
Hinge, spring, H. B. Sargent ° Kenosha, Wis., U. S. A. 
Hoisting, conveying, or excavating ma 

chine, F Potter 
Hollow bodies, apparatus for forming ser 

pentine, K PRE ccc ccccccccesevocece 








Hook See Garment hook 

Hook and eye, & i. M. Persinger.. ,| MORAN FLEXIBLE JOINT 

Horn and rattler, campaign, C. T. Childers tor Steam, Air or Liquids. \ 

Horseshoe, J ( and J. I - iper... Made in all sizes to stand any desired 

Hose or pipe coupling, H Stier pressure. | : . 

House ventilator Pa. B iesege eeseccee Moran Flexible Steam Joint Co.. Inc'd, 

Hydrocarbon furnace, J. Greer 149 3d East St.. LoTISVILLE, Ky. 

Ice scraper, F. B. Corey .i— ~ : 4 ERE PEN 

Igniting composition and making same, |OUR AUTOPOBILE SPRAY BURNER 
Dieffenbach & Schafer 758 

Igniting system, V. G Apple 


Induction moto 


Ink well hold 

Insulating jolt 

Insulating me 
4 : 


Batchelder 


r for variable speeds, A. Meu 






er, J. ¢ 
it J = 
ans for 


Our Range Burner 
electrical Sioa rg 
- 1€ _ «. Ne 


apparatus, 





Iron, means for handling puddled, M. M« 

—— Beers Sdcmeses e10'e. 0. D. 
Ironing board. H. H Lang 
Me My Mn ccccccscchssanbioce The ¢ National Gil Burner & Equipment Gs.. “St. Louis, Mo. 


Jar closure, D 


Knowlton 




































Journal bearing, J Hi irrigan. . 
Kneading and mixing machine, E Ww 

Osburn . oe 728,128 Rei 

4 S-in, Spark 

Knockdown adjustable chair, D. M. Stewart 4tol P 

et al ° Cut shows ty of small 
Lace hook, shoe, M. V. Kelly coil 4 , %, 3 , lineh 
Lamp burner, G. A. Hall..........0.+- sizes, with pole changing 
Lamp burner and font, G. T Brown. switches. Coils giving 20 
Lamp, electric ar 4. G. Davis : to @-in, spark made to 
Lamp, electric are, E. W. Rice, Jr...... —. ® rice list on ap- 
Lamp, electric arc, E. Thomson : plicatio 
Lamp globe and chimney, combined, J. M C. H. Thordarson, 153- 159 S. Jefferson St., Chicago, I 

Stokoe eevcoce . 727,705 — a iol ants 
Lamp, shunt “wound series arc, M H “ afastese mattis 

$a ° ohas ean arene cnatese . and bodies suitable for 
Lamp socket, W. H. "Cole oceve ° all y ses. We also 
Lamp, switchboard incandescent, A D supplies and cap 

NEED <coschonss466000eaeseeceneses furnish apy part or all 
Lantern, G BIOWE: 000000000 \ See oe 
Lantern, tubular, G. T Brown eeeeceees late catalogue, FREE. 
Latch, gate, J. I Bittle... ccsccccccecece j by 
Latch, gate, P. Deardorff. . NEUSTADT.- 
Lathe gearing, turret, Se arch & Cheshire PERRY CO., 
Leach piteher, J. R. Morrison........ $26-830 8. 18th St., 
Leather board making machine, BE. D. Al- ef oa Sr. Louis, Mo, 

‘ Pre 

2 fa0,5'@ | Cuas. T. Howe & Co., 51 Hudson St. New York, Export Agents. 


Leather splitti 
ey & Ga 


siquid fuel 
C 





ng machine spring roll, Quig eae 


y . . 
Raymond . 727,687, 


Five sizes. Sub-Presses and 


Roach 


Laghtateg arrester, H. B. Raymend.t31,6 Presses for 

Link block, Arthur & Karr........ 

Linotype machine, P. 1. Dodge...0.... Sub-Press Work. 
I 

I 






machine, M. Schmaltz 












e loading u Tools to order. 
Loom heddle, J Walker . 
Loom shuttle motion, Bullock & Forty. &® Send for Catalogue. 
Loom, swivel, Wadsworth 
Loom warp and weft stopping mechanism, BLAKE & JOHNSON, 
Baker & Kip P. 0. Box 7, WATERBURY, CONN 
Loom warp-let-off mec he anism, ‘al = Ps 
BAT ccc eeeessesesess ** 
Lubricator, L. Waters. 
Mail collection device, railway, New Typ e 
stiehl et al.. 
Mail crane, T. J Conway 2- Cycle we 


Mailing tube, 
Mantel, J. EB 
Massage cup, 
Mast hoop, R 
Match box, C 
Match holder 

H. Scales 









PATENTED. 
Range of Speed. 200 to 2,000 Revo- 


T. H. Grace 
Holbein 


Pfanschmidt lutions. 

W. Vai 4H. P.. Auto. or Marine, 100 Ibs. 
R. Reeve.. aps 8H. P. Auto. or Marine, 175 ibs. 
and igniter, self feeding, C Manufacturers in search of the 


best should address 
OUSHMAN MOTOR CO., 


Selander 








Match safe, J WwW 

Meat roast support, J Young ___ Liincein, Nebraska. 

Merry go round, P. Friedman neceivnenipatbiciens 

Metal wheel, cast, J. MecCallum.. 

Metal working tool, A. B. Hill NASON STEAM 

Metals, extracting noble, F. W. Martino 

Metallurgical or chemical vessels, appliance TRAPS 
for use with, W. Lynes 

Meter. See Electric meter. Have stood the test of SIXTY YEARS 

peeeee, W. ©. Fie. cccce 


Mileage holdin 
Allen 
Mining machin 
Mirror, transp 
Miter box, 
Moistener, 
Molding and 
Molding mach 
Mop head, A 





finger, R. C 
casting 


They are Guaranteed for the removal 





g and counting ‘device, E. R 
‘ . of coridensation without loss of steam 
e, W. A. L. Roberson under all conditions and pres- 
are at, R. Wilson sures, There are no com- 
B. May plicated lever valves and 





ball floats—only one valve and that 


G Hany Hhle 
c | cannot leak. Send for catalogue. 


flask, J 
ine Carter & 
8S. Held 


Reed 
Stratton 
All “NASON” Traps have on their covers 





Mop, fountain, J. * Thompson 
Mop wringer, "J. M. Baker................ NASON MANUPACTURING CO. 
Mowing machine, J. W Latimer 73 Beekman Street, ‘ New York, U.S. yy 


Mowing or other 
ing guard, 


agricaltural 


machine lift 
F. Blocki e 















Muffler, Hipple & Rate liffe sr 
Music leaf’ turner, W Paxson. . P8u USE “GRINDSTONES ? 
Musical instrument, ©. H. Moen If 80 we can suppiy you. Ali sizes 
Musical instrument, automatic, C. Coleman mounted and un sted, always 
Musical instrument automatic playing at kept in stock. Rer . we make 8 
tachment, P. Welin............... specialt yor selecting stones for all spe- 
Musical instrument, wind, G. B. Mackey cial purposes. 32 Ask for catalogue 
Musical instruments, sound muffler for au- ’ 
tomatic, M. Clark....... ai 727,904 The CLEV ELAND STONE co, 
Needle grinding machine, E. D. ‘Gleason. . Tat, 613 2d Floor, Wilshire, Cleveland, 0. 
Nozzle, dilating, G. Otto........... See — - — 
Nut, axle, W. C. De Maren 
Nut lock, J. B. Uren. 
Nut lock, F. M. Smith. 
Oar, bow facing, E. 8. Anderson 


Ol can, M. 


Oil can cleaning attachment, F. w. 


Oil meal into 
Lente ol 
B aeeee 


Oliver, J. H. 


Ordnance, constructing and assembling “the 
Eme 


parts of 
Ore classifier, 
Ore classifier, 


Ore > J. a 
Ore separating and 
atus, F. b Park 





Jallah 
tank, Sracoctie, A. 





Masterson......... eevee 
Skinner 
soft cakes, repressing, W. 

et al.. 





OMAB...-ses 


heavy, A. H. ry.. 
S.  TRBGEM. cccesecvcce 
rotary, J. Klein 





Johnson........ 
concentrating appar- 
PROT. se usvess. 


(Continued on page #08.) 





727,997 
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May °23, 71903: Scientific American 403 









































Ores, chlorinating and brominating, Haw- 781 
Valuable Books 9 esis: jgs, sis wit ssc Bite 
. oa z ng urnace, ymond . W. Hi James Lf . A . sy Ab d 
PLEIN Sipe tt Wri... a merican Success roa 
Packing, rod, T. WwW Mitchell........+++. 4 
sd + Pad aniaionor and letter-copy ing press, . 
1608. RPITION pede F fae..,--.:'10- ahs s 
] ° ® . Pail handle, detachable, A. R. Ayson...... Wien, den 7. Fever 1903. Die grosste 

I the World ‘ Fi htin Shi S Paper box machine, Davis & Webster. ... einzelne Bestelaiung die jemals gemacht 
Soe, maneee, eh Y —ynee : wurde, ist von der Osterreichischen 
*arcel carrier, J, a Boccocccvosss 

By FRED T. JANE Paste jar, C. B. ON RTI Regierung plaziert worden. 
thor of the Naval War Game (Kriegspiel) ee ~ ge roasting and warming After thr Translation athe 
ni Bas ©. Miiisastsaencondans<oetnn 7 . ce ** Vienna, Feb. 


Used as a text-bock in European navies. The only Pesmane ’ adine W. Hick 
. ‘ ganates, products of, ‘ ckmann 
ebeolutely correct and complete work of the kind pub- Phosphate distribnter, E. W. Johnson. 7 


Photographic printing apparatus, H H. 
304 Pages. Over 3,000 Illustrations. Oblong Quarto. Uloth McIntire 

Price $5.00, post free P lame. eee locking ‘attachme nt, 

Picker “stick buntet, G. Swift 

Picture apparatus, moving, G. 

fi. 


NOW READY. Pie n ling machine, H. 


. t, FI A e x 

Modern Machine | ii": tit 
Pipe crimping machines, shaping wheel for 

sheet metal, A. G. Scherer.... 
Pipe former, sheet metal, 8S. M. Schmeltver 
op oo S Piston, | ¢ L. Haase dr 200 ‘ 
Placket closure, M. L. Perrottet ‘ 

Their ¢ tiem, Puen Operation and Manipae | Planter, cotton or pea, P. J. Smith 


months of The greatest Bn Me — 
exhaustive peli ry ona hy ton 
trian Government.’’— 


competitive tests, it 
was ordered by the 
Ministry of Justice 
that all Courts 

Ss of the Austrian 
Emperor Pranz Josef Empire should 


A. J. New 








be equipped exclusively with the great success, 


the Smith Premier 








on, Inciuding Both Hand an Plants from streams, apparatus for remoy 
iachine Tools. ing, A. King son 727 S07 
By W. H. VANDERVOORT, M. E. Plow, double, R. V. EB. Rasmussen 728,010 T it 
Large 8vo. 576 Pages. 673 Illustrations. Bound in Cloth.| Plow plant protector attachment, I. W. _ fe ypewrli er 
Price $4.00. ee reson snes, Save 
An entirely new and fully illustrated work, treating | 210s machine, W. R. Montgomery... 727,666 | AMERICAN SUCCESS BOOKLET MAILED FREE ON REQUEST 


ne ic rake y . . r 

the subject of Modern Machine Shop Teols im a| ioe a , double acting, A. A 
concise and comprehensive manner. Special «are has ‘ ickenseher . J ; 
been taken to eliminate all matter not strictly‘pertain- | Pneumatic spring, B. L. Sanders 
ing to the subject, thus making it possible to give the | Pocket knife, J. Weil... 
reader complete information pertaining to machine | Post office cabinet, H. G. Wagner 
shop tools and methods in a single volume at a mode Precipitating apparatus, P. W. MeCaffrey 
rate price. Printer’s galley, BE. Hal 

The work is logically arranged; the various hand and | [rinter’s galley, W A. Faucett 
machine tools being grouped into classes, and descrip- | projectile, M. ¢ Regan 





n “The American Invasion” of Europe, the Smith Premier is a leading and important factor. 





tion of each is given in proportion to their relative im-| protractor, triangle, and curve, combined 
portance. The illustrations topreness the very latest I Ww Otis 
tools and methods, all of which are clearly described oles 


Pruning saw, pneumatic, W. Young 





Each tool is considered from the following points: 


FIRST-—Its construction, with hints as to ite manu-j| Pruning shears, -pneumatic, W. Young 
tacture Pulley, R. W. Dull , ‘ 
SBECOND-—Its operation, proper manipalation and care. | Pulp screen, ce ntrifugal, J. H. Baker et al 
THIRD— Numerous examples of work performed, Pump motor, J. A orkman, Sr 
Pump, rotary Ww C ook 
Push button, electric, J. Y Parke 


Puzzle, Ingram & Wyant 


E Radiator, air heating, J Mi cDaniel 
Radiator support, H. D Keik 
DI oy Railway carriage coupling, automatic, Jd 
Willison 


THEIR CONSTRUCTION AND USE | itstivas ctard sin suport, Rig ai 3 
For the Modern Working of Railway rail jint Gace plate B. iB. Chertion 
Railway signal, A. W. Olund 


Sheet Metals. Railway signa! controlling system, elec 








tres cs 
Universal Safety Tread 















, trie, G. Gibbs sn ae ape ont in ote Se Made to walk on with perfect safety. 
By JOSEPH V. WOODWORTH he a cur improved "08 ig money in te 
Railw ay tie, metallic, ( S. Seitz 0 2nd- hand_Wh Wheels 





Octave. Cloth. Very Fally Illustrated, 


Price $3.00 Postpaid. 


nord $f. 

DO pf fT. you have written for our 

Railway track rails, method of and appar dy @=t Steel 
atus for making continuous lengths of, i 'YOLE GO. le Dept. 59-C, Chicago. mes 


‘ EK. Mark 


Stairs, 
Coal 



















This book is a complete treatise on the subject | Recreation device, J. Wilson and Holes, 
and the most comprebensive and exhaustive one in| Refrigerator, J. Rossi ee if you want the best CHUCKS, buy Westcott’s , Mav- 
existence. A book written by a practical man for} Register, J. L. Giles Little Giant Double Grip ganese Car Steps, 
practical men, and one that no diemaker, machinist, | Rivet cutter, KE. F. Galloway, Jr 727,610 | »4 gh rill Chucks, Little Giant B ‘ Pte. 
toolmaker or metal-working mechanic can afford to be | Roadways, sidewalks, etc., construction of, . AP Drill Chucks’ ronze 
witbout. G. D. Wansbrough 728,056 | Nga) Improved, 

Dies, press fixtures and devices from the simplest | pojjors with india rubber, ete., machine for | tll Oneida Drill i 
to the most intricate in modern use. are shown, and covering, Milne 727,664 | Chucks. Cut- mae a MP For Elevators or wherever you walk, safety is always 
their construction and use described in a clear, practi | oo 


Rope clamp secured by I 





Ss e ! 
cal manner, so that all grades of metal-working me- 7 Hermanson 






! | 
*hanics will be able to understand thoroughly how to | Retary engine, H. C. Essington ) way 
deulen, construct and use them, for the production of | Rotary engine, N. 8. Taylor Lathe Chucks Genes a ——ee — he +5 Brow ea 
- : ilw to eng o 4 ‘ ‘ * ‘ 
the endless variety of sheet-metal articles now in daily - tary engine, , — ker Combination Lathe Chucks, Plain U niversal Lathe ARCHI IGHT 
use Sohne S = aes ’ 3 pel ‘ | Chucks, Inde ppe ndent Latbe Chueks, Made by 
tota steam engine, '! sen 


Westcott Chuck Co,, Oneida, Ss 
Ask for catalogue in Bnglish, French, Spanish or German. 
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1598, 





Rule gage, E A. Bircher 


HARDENING, Sand’ box and’ mechaniom "for" s aati 





Clear View =~ aia 
Search 





For Steamboats a, Yachts, 


ee, Ba Ws Rs ckeccncktcdesce Docks, Camping Grounds, F re Hunt 
ae 2 > yx AY Sash fastener, C. H. Hook ...ccccccece i Si 1 h I motive Head 
~ 4 a . ng, Signal Lights, Locomotive He 
| EMI i RIN G, Sash fastener, F. Keilwerth.............+. lights, ete. 


GASOLINE 


ENCINES 


Marine & Stationary 





Write for catalogue 
AMERICAN ACETYLENE STOVE CO. 
8 Masonic Temple 





- yw ¥ a4 | Sash holding device, G. F ym 
AN N BA LIN G Sash lock, J. MacVane............. $a 
Sashes, automatically operating window, C 
and Rupp 


















FORGING OF STEEL Seale and chord indicator, E. L Sanford 46 from 1-4 to 16 H. P. Minneapolis, Minn. 
Seale, weighing, Swibart & Hoyt . 728,046) 4 thoroughly sat os * " EE ate i eee 
Scraper or self loading cart, wheeled, ¢ =A * “a pM age engine SPEREIA L IMPROVED Tools 
By JOSEPH V. WOODWORTH H Saws ee soanssnss)s ee 728,136 Write for catalogue. nad as Fai the eylin- 
Screen or storm window a achomen } jer, pistens and impo ak pea a 
Author of ‘‘DIES, Their Construction and Use."’ lingson lipo Rte: THE CLIFTON MOTOR WORKS. 





Gas & Gasoling ‘ 
Engine 


Each part is maihermationl 


el ly exact and mechanically 
» perfect. That is why these 

| aso ene engines do more work at 
less expense and outwear 


| Experts for years have ranked our engine with the bigh- | the ordinary Gas Engine. 
| est grade, and it is now being copied by other builders, | Our new -atalogue gives 


Serew anchor, T. Tribe.... 233 KE. Clifton Ave., Cincinnati, O. 


Seal press, ratchet, Brooks 


E. d 
PRICE, $2.50 | Seale and stamping machine letter, " 


Octavo. 230 pages 20 JNustrations. Bound in Cloth 





Stacy 





A new work from cover to cover. treating in a clear, | Sealing apparatus, jar, W. H. Hontas...... 
concise manner all modern processes for the Heating, | Sealing means, vessel, J. M. Hicks...... 
Annealing, Forging, Welding. Hardening and | Seaming machine, automatic double, J. G. 


Tempering of steel, making it a book of great practi- Hodgson We always endeavor to be on 10 full partic atone 

” PP PPTeT TT TIT TTTC Le 8 p, and for 1908 offer an , 

cal value to metal-working mechanics i general, with | Sectional boiler, L. R. Libby...........e+. |} engine built from Brand New Patterns, with new and Retioer St Se SLanena, -_ 
special directions for the successfu! hardening and tem- | .), ude cloth trimmer, F Mc Danie yea 7 | original features—just what other engines will bave a ” ¥ 


pering of all steel tools used in the arts, including ailins | Shade roller bracket, B. F. Johnson 
cutters, t bre lies, reamers, both solid and sheli ; ; er Se 
elkew de “ ~~ A, pot yore aa onl ce gee sheet Shaft connection, adjustable, G. I Clark If you want to be in the lead send for catalog fully describ- 
metal working tools, shear blades, saws, fine cutlery, and Ships at sea, system of coaling, A. K. Fin ing all parts, and then buy a “ Rocheste 

metal cutting tools of all description, as well as forall | ly oes oceeee . recess | ROCHESTER GAS ENGINE CO., 
implements of steel, both large and small. In this work | Shirt sleeve shortener and cuff fastener, — . | 608 Driving Park Ave., Rocuester, N. ¥., U. 8. A. 
the simplest and most satisfactory hardening and tem- 8. O. Grave sete e tweens ’ 

pering processes are given. Show case, W. Bower é , 
Shuttle, self threading, S. B. Cutting 
Sickle bar clip, ball bearing, I. Trimble 
Signaling or calling system, 1 


GAS, GASOLII JE Al YD Sink. strainer, an re . 

Siphon, 8 OP. ccccccece 727, 9M) 
OIL ENGINES ye RR Ae 
By GARDNER D. HISCOX, M.E. | Smoke fe turnacee, preventing, Wilson’ & 


%5 Pages. Large Octavo. Illustrated with 270 Handsome 
Engravings 


five vears hence 





IRVING BUILDING, 
New Yor«. 


Volt Ammeters 
Pocket size, but large enough for accuracy 
‘J and practical use. Variousranges for test 
ing batteries, electric light, telephone and 
other circuits, ete. Also, Voltmeters and 
Ammeters for general measurements 

tP Sen ; - Circular. Onrenarons OF 


M. PIGNOLET PERFECTED GRANITE ROOFING 
0 Cortianat Bireee New York, N. Y. WHICH HAS BEEN ADOPTED BY THE 


Kemp- Welch Jase% 727 729 | ade pat 
AS THE STANDARD READY ROOFING. 


Socket cover and “shade holder, | combined, | 
(WRITE FOR TESTIMONIALS, PHOTO PAMPHLET AND SAMPLES 





Kaiser 








1. Gothberg ‘ eae 264 os4 
Price $2.50 Sound recorder, automatic, Emerson & | 


Capps 








. Te only American book on an ntovocting subject. | sound recording tablet, J. W. Jones Sta ontt — oan aor 
ull of general information about the new and popular |. gt wae i ace <a y ioe j ,—___§ 
motive power, its economy and ease of management, | SPeed changing box, Le Blond & Groen | _ | woot eeur ae CNS 
Also chapters on Horseless Vehicles, Electric Lignt- | Spindle See Spinning spindle . . —— . 
ing, Marine Propulsion, et Revised and much | Spinning frame bolster rail, D. A 
enlarged. Sere ere : arine Uas Engines 

Spinning spindle, M. KE. Sullivan...... 


. . . 
Launches, Row Boats, Canoes and Boat Fittings. Our 
prices are right, our work is right. Catalogue free. 


THE GENESEE LAUNCH & POWER CO., Rochester, N.Y. 


ARTESIAN 






Stairway, traveling, I > Venn. 
Horseless Vehicles, | ssn’ wii ere tae. EE 
Steam engine, ¢ Crompton. . ssonssecsecse © 

Automobiles and [sini machina. Gactine tee tecding 
I. C. Rodgers 7 

Harleman 





3% te 10 H. P, 


pamphlets, ete., 


Motor Cycles Stoker, mechanical, 





Highest Grade Materials and Finish. 


Stove, hot blast, J. Kennedy Wells, Oil and Gas Yeliegrities 
Operated by Steam, Hydro-Carbon, Electric | Stove or range, B. F. Allen a By geptract yh pe Latest Improvements. 

> > Stoves, ranges, ete., composition for destroy - . " 

and Pneumatic pans ing and removing carbon or soot from Daley ao commiate The Best Sparking Device on the Market. 
By GARDNER D. HISCOX, M. E. ht BR. Radtke......seeeeeeees same. Portable Horse Power 
a ‘ <n Striking bag, R. Reach.... and Mounted Steam Drilling 

Large 8vo. 316 Illustrations. Cloth. 460 Pages Submarine construction, L. L. Rinaldi Machines for 100 to 1200 fee 
Price 82.00 Suspender belt coupling, Goldin & Glickman Write us stating exactly what THE PINCKNEY COMPANY, 
Fice Uae Suspenders, H. C. Hime.......... 





4 required and send for illus- 

rated catalogue. ress 
anaes WELL ENGINEERING AND SUPPLY CO, 
1% LIBERTY STREET. NEW Yours, J. 8. A. 





A practical Treatise for Automobilists, Manufac- | Suspenders, H. L. A. Seidel...... 
turers, Capitalists, inventors, Promoters and everyone | Swage block, H. B. Blood...... 
interested in the development, care and use of the | Switchboard and circuits, electric, \V G 
Automobile. T his work is written on a broad basis, and Apple 
comprises in its scope a full description, with illustra Swit choad. electrical, E. B. Ellicott 


‘iS 
ens and details, of the progress and manufacturirg | synchronizing apparates for alternators, F Save all the Spelter consumed in gatvanizing by the hot procenr 
i. ~ ag one os the most ha ant go of T. Dow 2 as 727.001 by using our Patent Cold Galvanizing Process, as the amount of we 
Ss. contributing to the pleasure anc yusiness : - 1 * * (he 79 5 lost as dross tn the hot sf used in our process will give sufficient 
convenience of mankind. This book is up-to-date and Syringe, hypode rmic, T. A. Chappell . 728, 160 a n the proce our proc Ls 
28 


Nyack. N. Y¥. 

















whe beh p »rotection to of € o f t-proof even inst 
Very fully illustrated with various ty pes of Horseless Tablets, - tc., apparatus for forming, E ~ and sea water. Our Patent Process is now in use all over the country. on Heo erameen haw dn - Ueverament, he Sta rd on 
darriages, Automobiles and Motor Cycles, with many| | Dubring ° dee Co. rreshof Boat Building Ce., Townsend & Downey, Armo 
ails of the same. It also contains & complete list of | Tank, R. G. Stone.. ustom work done at our factory, 108-110 W. 11th St, Main Office, 34% Broadway, 
@ Automobile and Motor Manufacturers, with their | Tanning extracts, making, M. Honig . 
addresses as we!) as alist of patents issued since 1856 on | Telephone, M. R. Hutchison oe 


the Automobile industry. A fu!l illustrated circular | Telephone, W Denio. 
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wili be sent fre > to any address. Telephone and fire alarm system, combined, AMERICAN COVERED SPARKING-PLUG 
. d V DOMED, « cedocvcseesve , is so constructod as to prevent ol! or moisture brt msulation on outside of 
all descriptive circulars of above books will be mailed | Telephone call annune clator, G K. Jackson 727,801 Aa, Expecially adapted to et onk Perfectly water- 
upon application | Telephone line signaling eqparates, ry. B. tight. Fitted with Patent Double Insulated Mica and 
MUNN GOO ..ccagpabbadoedaeasietiteseatts 728,165 fully guaranted. Price, $5.00. Price, special sizes, on application. 
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Tube compressing machine R. Kuhn 
Tuning pir Clevenger & Field 
Tunnel construction, D. L. Hough 
| Turbine A. Schenck 
Turbine, elastic fluid, ©. G. Curtis 
Turbine regulating device, steam, J. Stumpf 
| Turbine, steam, | Db. Shepherd 7 
Twyers, cap and peep hole for blast fur 
nace, G i. Johnson ee 
Typewriter attachment, G. A. Dantelson.... 
Typewriter inking appliance, 8. W — 
Celumbia Electric Tonneau Typewriter table and cabinet, M. 8 lylar 
- Typewriting weechine, ¢ Hopkins.... 
By substituting a rumble seat or a hamper in Typewriting machine key action, R. J 
ylace of the removable rear body, or by leav- Fisher ° . 
mg the rear platform vacant for heavy lug- Type ‘7 es machine tabulating mechanism, 
oerisaeen . 


Btn the style of the vehicle may be changed 
meet a variety of special requirements 


tansoms, Busses, Special Service 
and Delivery Wagons, Trucks | 
and the new 24-H. P. Columbia 
Gasoline Touring Car. 


tw Orders jor Broughams and Coupes 
for September delivery should be placed 
trnmediatel) 


Electric Vehicle Co. 


HARTFORD, CONN. 





New York Salesroom: 134-136-138 W. 39th St, 
' uw 1 t nh a bhevwme 
Besten: 74-T6-TS Stanhepe St. 
Ohieage: 142! Michigan Ave. 








What theCriticsSay 





Automobdilists througbout the country and many abroad 
«ive the greatest possible praise to the 
CONRAD Gasoline Meter Vehicles 

for their beauty, comfort, simplicity, reliability and 
durability. Carefully selected materials and the best 
and most skitied mechanics are employed. lilustrated 
descriptive booklet sent on application. 

CONRAD MOTOR CARRIAGE CO., Buffalo, N. Y. 


THE TURNER BRASS WORKS 
S7 MICHIGAN ST... CHICAGO 
MINUM.@RASS ANO GRONZE CAST 
3} TAMPING, SP INNING,PO 


INGS 


sHING 
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ESTIMATES FURNISHED ON SPEC WORK 








America’s Motor Makers 


We are ati)! perceptib 
in the lead as manutac 
turers of Automobile 
and Marine Gasoline 
Motors. We take pride 
itn Making them per- 
fect. Let us also sat- 
isfy You 
Gumale, ,Gacetine 
wo 4 "s 
Depew and _. ate, 
Borvae, x ¥. 
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a 
for $5300, 
painted it i 


| < Patton 
mi Rinne» andl 
Paint 
and sold it for $6000— 


That's paint profit. 
Pasaew'e Gon T rect Bs teed for five 
arrrenene tee y tote Co., General Distributera, 
Bend for “wok of Paint Knowledge and Advice (free) to 
Patter Paint Co., 227 Lake St., Wis. 








Vehicles for Touring, Pleasure | Tire for vehicles, rubber . 
Dri ng, Py vate Carriage Ser vice ne cant fastening device, pneumatic, 
' Tir resilient, A. W. Hoekman 
and all kinds of business uses JJ} Aire ‘esiiient. &. Wn 
Tobaceo pipe, M. F. Hahn ; ‘ 
Torch for destroying insects, 8. M. Hess.. 
Trace, harness, J. Ziegler 
| Trolley contact device, C. L. Fitch 
' Trolley catcher, E. Limanuge 
Truck, J M Hansen 
Truck bolster, L. A. Shepard 


Truck, 
| Tule See Mailing tube 
Tube bending machine, J. E 


= Norton & Hodgson 
Ve < gas engine rotary, 8. H. Dyer 
, Valve mochaniom J Fenton 
Our New Catalogue will vehi le controlling wehbanism motor, ft 
0 Farwell 
be mailed on request Vehicle draft attachment, ( J. Bolte 
‘ Vehick otor, B over 
In print and illustration this cata fhe age eal TOT ae at TREE 
logue is the most artistic book of its Vebtek storm shield attachment, J. J r 
pin tusael 27.8 
kind ever issued rhe pictures and oh atin i paiiinn a. x2 
description cover the full line of vee + warns apparatus, submarine, R 
Columbia automobiles, including Vise, C. W. Orvix 
Electric Runabouts, Victorias, oe oo eee & aoe ' 
Phaetons, Surreys, Tonneaus, Vulcaniaing upparatus rack or holder, W 
. t. Smith eece 
Cabriolets, Coupés, Broughams, ee ly ae 


Yoke, neck, R. W. Sparks.........- 
DESIGNS. 
Advertising clock case, R. 8S. Wiesenfeld. . 


Telephone or other cables, device for rein- 


sulating electric and aerial J Jaggett 
Telephone selecting device, W. D. Watkins 
Telephone speeial directors I M. Bannan 
Telephone saystem, B. Smith 
Telescope, G Forbes 


Temperatures, the liquefaction of gases, and 
the separation of the constituents of gas 
ous mixtures, apparatus for producing 
low, C. Linde 7 


Temperatures, the liquefaction of gases, and 


the separation of the constituents of 
gaseous mixtures producing low ‘ 
Linde 

rhill coupling, G. 8. Engler 

Thread cutter, Wehner & Keunat 

Timber, preservation of, R. Kroll 

rire a I Raflovieh 

Tire fastening J t tyers 


cushion, A 4 


Summers 
Ellery ....727,018, 


Truck, car, BE. W 
radial car, BR. L 


0’ Donnell 





Umbretta J. H. Sprague 


acuumizing and double seaming machine, 













Wagon brake, automatic, W H. Beard.. 

Wagon, delivery, J Macdonald . - 

Wagon wheel J MeCallum 

Warp step motion, F A. Whitmore 

Washer manufacturing machine, G Fraser 

Watch, stem winding and setting, W 
Dudley 

Watchmaker'’s cabinet, P. C. Hall 

Water level indicator, J. Dewrance 


automatic, J. M. Day 
stock, F. BE. & ¢ K. Rich 


Watering device 
Watering tank 
ards 
Weeder, F. J. Kelly 
cr. when Schurek & Giealer 
electric 





sutorma tlhe 





I 
Well drilling Double 


Karten 


« 
Wheel and rail brake, cc 





mnbination, J. Red 
28,150 
Wheel chair and hammock, combined, L. 
Bullock, Jr eeccese 
Windmill, G. B. Bdgar ‘ . 
Winding spindles, stop motion for twine, 
B Bowers . 
Wind: w, (. Bickel oe 
Window dust and air guard, J. T 
Window screen, E. L. Lioyd.. 
Wire rope making machine, 8. W. Coriasco 
Wire to other objects, rigidly securing, FE. 
I Lehmann 





Guleser 727 








Wood tmupregnating apparatus, J. L. Ferrell 
Wrapping machine, J. H. Felmlee ‘ 
Wrench Ww i Preston eee 
Wringer See Mop wringer 

Writing apparatus, cipher, G. W. Dudley 


Yoke, animal, W. M. Landers........ 








tadge or similar article, H. F. Blogg.. 
Box cover, I « Croll 

Cha ands lier, G. H. Ullman eesece 16, 326, 
Divan fram D. Pepper 

Fabric, textile, ¢ Sackman 

Inkstand, D. CC. Cahalane 


Lamp uminating Ww De Freitas 

Range W. Cope and W. I Bertram 

Spoons or similar articles, handle for 
Crees and ¢ s Court 5 

Stove, cooking A. F. Harter 

Stove, heating, A. I Harter 

Stove ornament, fF RB. EM@cccccccces 


TRADE MARKS 
Antipyretics, nareotics, and soporifics, J 
0. Hunicke 40,361 
Asphalt and asphalt compositions, G ( 





Warren . 40,319 
Beverage, ce rtain named, F. 8. Doud 40,349 
Bituminous composition or cement, Warren 

Brothers Co 1,320 
Bookcases and filing cabine ts, sectional, Yaw 

man & Erbe Mfg. Co ° 40,: 
Boots and shoes, ladies’ leather, H. EB. Gup 

till oe . 40,503 
Roots and shoes, leather, J A. & W. Bird 

& Co evese 10,364 
Cement for uniting rubber or leather sur 


faces, waterproof, Ohio Rubber Co.. 40,322 
Cement, Portland, Illinois Steel Co.... 40,321 
leaning agent for wood, metal, and other 

articles, A. Davin et Cle ‘ . 40,318 
Cleaning preparation, ertain named, Wil 

liame & Sanders Mfg c 








Cloths and stuffs of wool, worsted, or hair, 
Wm. Fulton & Sons vessecs 40,268 
Coats, trousers, and overalls, men’s, Moro 
tock Mfg. Co Sante rdubes 40,365 
Coffee, C. H. Conrad eo 40,350 
Confectionery, Hazen Confectione ry Co.. 40,346 
ectionery, J. A. Dowte m 40,347 
Corsets, corset waists, and unde rwaists, De 
SE EE Gib ns bc crcedecesvcvese 40,208 
Dental filling and re ~medy, antiseptic, gE. W 
Dodes 40,353 
Dental pre parations, certain named, T. L 
Pt ° escesess 40,352 
Dentifrices, Hall & Ruckel............ 40,207 


Dietetic preparations, A. C. A. Holzapfel.. 40,344 
Disinfectent and germicide, ae Ineu 








bater Co. .....«.. . 40,306 
Dress shields, Canfield Rubber eS oat +), 366 
Dyestuff or coloring mixture for leather, 

Stamford Manufacturing Co Rg { 
Fertilizers, manufactured, Swift Fertilizer 

Works . 40,329 to 40,3°7 
Food substanc “, alah ous or unctuous, 

Schwarzschild berger Co......... 317 


Foods, faked cereal, Price Cereal Food Co. Sars 
Gare. certain named, G. 8. Mumford...... 46,374 
(Contenued on page 406.) 
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HANDS CRIMY? 


QGre-Solvent instantly dissolves and removes 
machine grease, paint and ink. Miles ahead of 
+ ee Harmless. Antiseptic. By mail, prepaid, 
15c. and ‘Zhe +» Stamps. Sample free to dealers. 
‘orresponudence solicited, 


THE UTILITY CO., 227 Greenwich St., New York. 











¢ H. P. GASOLINE CAR 


A Light Touring Car 
at a Reasonable ce 


Facion, D¢ $750 
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BOSS 
Stiffened GOLD 


Watch Cases 


are guaranteed for 25 years. Few 
solid gold cases will last that 
long without wearing too thin, 
to safely protect the works. If 
= want a watch case for pro- 

tion, durability and beauty, 
get the Boss with the key- 
Stone trade-mark scampel 
inside, Send for booklet, 


THE KEYSTONE 
WATCH CASE CO., 
Philadelpnia. 




























Rawhide Pinions and 
Accurate Metal Gears 








Can furnish anything in 
this line. Get our prices 
THE NEW PROCESS RAWHIDE Co. 
Syracuse, N. Y. 








MURRAY 








The ‘ne for the 
Money Ever Offered 
in an Automobile. 
Write for Catalogue, Terms and Full Particulars 


CENTURY MOTOR VEHICLE Co. 
Syracuse, N. Y., U.S. A. 





“| Gas Engine | 






»|IGNITER 


Complete with spark coil, $12.00. 
The Best Thing On the market. 
Latest and most improved model. 


tc? Send for Circular. 
Carlisie & Finch Co., 233 E. Clifton Av. 


For PIPE-THREADING 
or CUTTING 


there is no machine on the market that 
pare for ease of operatic m and excellence of work 

FORBES PATENT DIE STOCK 
Vise is self-centering and dic 
able to any variation of t t 

can be duplicated at slight 
out. Will thread and cut opt 
CATALOGUE FREE 


CURTIS & CURTIS CO.. 


, Cincinnati, 0. 









MACHINE No. 30. 
Range \-2in. R. & L. 


= $25.95 











MU RRAY ONE HORSE FARM WAGON. 








SEVENTEEN YEARS 


of honest, straightforward and enviable business 
reputation is back of every “ Murray” Vehicle, Har- 
ness and Saddle. And they cost no more soem the 

“unknown kind.” We guarantee every “MURRAY” 
Vehicle that leaves our factory against breakage for 
two years. Our line is most complete, conaiotins of 
Buggies, Surreys, Phaetons, Road Carts, Road 
Wagons Bike Wagons, Traps. Spring Wagons, De- 
livery Wagons, Milk Wagons, Mail Wagons, Bakers’ 
Wagons. Butchers’ Wagons, Laur-dry Wagons, Pony 
Vehicles, Farm Carts, Farm Wagons, Contractors’ 
Carts, Contractors’ Wagons, Dump Carts, 


SADDLES and HARNESS 


We will be glad to mail you our L, arge Illas- 
trated Catalog Ne. 33. It’s free for the asking. 


WILBER H. MURRAY MFG. CO., 


CINCINNATI, OHIO. 











6 Garden 8t., Bridgeport, Conn. | “ 





Magnetic Metal Separator 


Separates iron turnings, filings, etc., from 
brass and other metals. Brass stock so 
cleaned can be ased for best work. 

ey EZRA SAW VER 


MANUFACTURE 
orcester, Masa. 


81 Hermon St., 
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sell, lease, 
grant 


PATENT GIVES you 
invention for a term of seventeen years. 
mortgage it, 
licenses to manufacture under it. 


an exclusive right to your 
You can 
assign portions of it, and 
Our Patent 


system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 


The 


value of a successful Patent is in no degree commen- 


surate with the almost nominal cost of obtaining it. In 


lone + y+ 


OTaeT to Ol 


ain a Patent it is necessary to employ a Patent 


Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 


only be conducted successfully by experts. 
years we have acted as solicitors for thousands of 
clients in all parts of the world. 


_sixty 


For nearly 


Our vast experienc e en- 


ables us to prepare and prosecute Patent cases and Trade 


Marks at a minimum of expense. 
quality and the rates are the same to rich and poor. 
unbiased opinion freely given. 


Our work is of one 
Our 
We are happy to consult 


with you in person or by letter as to the probable patent- 


ability of your invention. 





Hand Book on Patents, Trade Marks, Etc., Sent Free on Application. 





MUNN @ CO., Solicitors of Patents, 


Branch Office, 





625 F Street, Washington, D. C. 


Main Office, 
361 BROADWAY, NEW YORK: 
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every branch of Science applied to the 
free f postage to anyone in any part of 
u will furnish his address. 


“ROSE ehh es “INSTITUTE. 


the world who 


t Se rre Ma ste, Ind. A College Engineering. Mechanical, 
t ring nical course, Architecture. Exten- 

shops. Moder equippe 1 aboratories in every department, Ex 

pense w. lst year, For catalogue address 
« L. MEES, President. — 
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BLA x ink 
washing . ensive supplies, 
8.00, Lasts for years. 
LE TRIAL without de 
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Broadway, New Y« 
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posit, THE S.A SCHAPIR« 


Thirteen Beautiful Descriptive Books 
FOR 26 CENTS, 


published by the Boston and 


In the list of literature 
Department are thirteen 


Maine Railroad Passenger 
books entitled: 
“The Merrimack Valley.”’ 
**Among the Mountains.” 
**Lakes and Streams.” 
**Lake Sunapee.” 
**Lake Memphremagog and About There.” 
“Southeast New Hampshire.” 
** Southwest New Hampshire.” 
**Hoosac Country and Deerfield Valley.” 
** Valley of the Connecticut and Northern Vermont.” 
“All Along Shore.” 
* Central Massachusetts.” 
“The Monadnock Region.” 
“Fishing and Hunting.” 


The books give a delightful description of the differ 
ent resorts of New England, each book containing from 
thirty to sixty pages of interesting reading matter and 
beautiful illustrations. 

One of these books will be mailed upon receipt of two 
cents and the whole set will ve mailed upon receipt of 
twenty-six cents in postage by the General Passenger 
Department, Boston and Maine Railroad, Boston 


SAFE 
TIRES 


$3.98 


Do not be misled into 
buying any other tire 
bearing a name similar 
to that of our 


STERLING 


Puncture Proof 


any other tire ever sold 
in script letters, are 









PUNCTURE 
PROOF 


tire, which is far superior to 
at so 1. wa price. On this tire, 
the wo, Js “Sterling Puncture Proof Tire,” that’s all. 

it is made of superior fabric—four-ply —witb very 
heavy pure rubber cover. Strictly guaranteed, and 
confidently recommended for its excellent wearing 
qualities, and second only to our famous Delaware 
Special P. P. in resilienc y 

Puncture Proof doesn’t mean that it can’t be 
pierced if you try. but that it is practically impossi- 
ble to puncture it ia every-day hard riding. 


Price of Sterling Puncture Proof 
Tires, per pair, $3.98 
s : Wx 196, Bx 14, Wx 156 
ORDERS BY MAIL PROMPTLY FILLED. 


PELAW ARE RUBBER CO.. 
631 Ma. ket St., Dept. 81 PHILADELPHIA, PA 

















THE RIGHT KIND OF “HOT AIR” 


is that supplied to users of the celebrated 

UTICA HEATERS 
which are adapted for al! climates and all 
fuels. Il styles and 48 sizes. The New 
Utica HEATER is made in 6 sizes for brick 
setting or in portable form. Most power- 
ful beating furnaces ever placed on the 
market Ornamental cast shield front. 
Smyth Duplex lumping Grate. Greatest 
heat for least fuel 


UTICA HEATER CO., Utica, 





N. ¥., U.S.A. 





STUDEBAKER 


ELECTRIC 


AUTOMOBILES 


No went eammcapageeunl a 
Can be Run Any D the ¥ Any M e Family. 
W ide 





Our i seen at our New York 


STUDEBAKER BROS. MFG. CO. 
Factory & General Offices, SOUTH BEND, IND. 


First-Class Agent« desired tn 
territory not already covered, 











Blake 
. 40,370 


Match boxes, certain named, James &£. 


. Se 
Mattresses, 
















"Ne we ark ‘Spring Mattress Co.... 40,369 

Medicinal preparation for cure of certain 

named diseases, Houchens Medicine Co. 40,311 
Medicinal pre tion for cure of certain 

named diseases, Elmer & Amend...... 40,359 
Medicinal preparations for the cure of certain 

named diseases, Fitchmul Co............ 40, 
Medicine, liquid, I P. Sprague........ ° } 
Oils, lubricating, Columbia Lubricants ( ‘om- 

pany of New York. ovetiosboasena ee 39 
Paints, painters’ ve arnishes, and painters’ 

oils, J. N. Hoff. ee ese .. 40,338 
Pen filling devices, ce rtain named fountain, 

Jeckman Novelty CO.......+seeeeeveence 0,297 
Pens, fountain, E. Todd, Jr.... oosesen. Se 
Powders, xion or face, Michieli Chem 


complex 











PTTTTITIT TTT TTT 0,309 
azo mes, S. R. Droescher..... -. 40,323 
Remedy for asthma, ¢ catarrh, "beg fever, and 
consumption, Smith. 
Remedy for diseases of head, throat, and 
lungs, I. B. Everett.......... bee 
RS SD eee nie 
Scalp and..skin. diseases, solution used ex- 


ternally for all, Draper & Co.... 4 





Spindle and mule banding, James H. 

Bimgtom CO. ncccccccccccccccsccecesecce 
Starch, Troy Laundry Machinery Co...... 
Stomach drops, H. C. Lemke.........seee. 
Syrinees, F. Grebe occccosccocscesetesces 
Syrups, fruit, Royal Remedy & Extract Co. le! 
Tablets, writing and spelling, J. A. Marsh 40,204 
Tableware, plated, American Silver Co..... 40,371 
Tanning material for leather, vegetable 

Stamford Manufacturing Co............ 
Tollet creams and lotions, A. F. Wood...... 
Tonic, Alfalfa Remedy Co.........sceeees 
Tonic, malt, Pabst trewing Company.. 4 
Tonic preparations, general, 8. R. Feil Co. 40,313 | 


Horton 


operated, } 
eeere 40,326 | 


Washing machines, hand 
Manufacturing Co 


movements, 











| must 
| mation in 
| Montgomery & Co.’s Tool Catalogue 


| Capital handbook of reference. 
| fusely 














Watches and watch apeer Na 
tlomal Wate 06. ..cccccccccceeses 372, 40373 

Water colors and oil colors, “Rede ker i ‘He n | 
OS cose cecccsececceseneeeceseeese 40,295 | 

Waterproof fabrics and artic les minade there- | 
from, certain named, H. M. Sawyer & 

| Son . errrrrrrirr rity 40,367 
Wine, Carmel Wine COs ccccccosecesccceces 40,348 
LABELS 

“Always Re sady Lowney'’s Sweet Chocolate 
Powder, for sweet chocolate atnies r, 

Walter M. Lowney Co.........+.- . 9,988 | 
“Rast, for chewing gum, Best Gum Co 9,084 
“Bug Axe, for insect exterminator, W. H. 

Whitcomb .......... 10,000 
“Butter Ball,’’ for cigars, Cole B? ithograph- 
MME OO. cccccevccccodecevccnocensescs eee 1,993 
“Calumet,’’ for Nichol 
POSEOE GB cecccccccescevccgeedoecesess 9,989 
“Celery Nerve Chewing Gum, ’ for chewing 
gum, Celery Gum Co.... 64e006se . 9,085 
‘Clark's’ ‘Ball Tip’ Hold B Spring Hinge 
Quick Acting,’ for hinges, K. V. Clark 9,981 
“Cupidor,”’ for a hair tonic and restorer, 
DICMIOMD co coccsvcccctcoseccsceses 110,001 
“Dr. Lyons Footine Powders,"’ for foot ‘pow- 
ders, Lyons Foot Remedy Co : 
“El Caribe,’’ for cigarettes, soem and che 
roots, Stecher Litho Co... 
denrod, for a confee tion, 'p fugr dt Co | 
R-Honey Kiss Pure and Sweet, for a 
confection, L. Jordan. . . 9,086} 
“Kaw Valley Brand,’’ for mince meat, ( ‘harles | 
Wolff Packing Dives 0a04e00+800004 9,983 | 


Baugh 9,999 
Kaufman. 


" for medicine, Cc. H. 
clothing, D J. 


“Lee's Chill Cure, 
“, ’S: Ba for 











*“Monare’ h w ild Cherry Bitter for bitters, 
Te BRIM: o0.cscecgcceessengecesenceese 

‘“‘Muskerry Club Old Rye Whiskey,"’ for 

Wateke J. W.. Cusees cca echicicces : | 
“National M. C. R. Brand,’’ for roofing felt, 

( i, SN vn.0:4 00 60:06.60 64% esos BORD 
“Piney Ridge Pure Rye, * for whisky, Cc 

RD OE Gia cancedesccessseviseves 9,990 
‘“‘Royal Foot Wash,'’ for a preparation for the 

feet, W. J. Govat.cccccccsccccscess - 10,004 
‘“Sana-Dermal Taleum,’’ for talcum powder, 

Behmldt BH OO.ecccccccccccccscseccs .. 10,002 

Smith's Trust P for puzzles, 
TL ss ee madue eee acdbeenseeed ene » 1m 





“Sunshine Old Reserve Ry 
L. Sonnenschein 





‘The Eareck Home -opa the tie Medicines,”’ for 
medicines, T. W. Euareckson -»- 9,908 
‘The Famous Queen of Comfort Shoe makers,’ : 
for boots and shoes, A. Newman & Co. 9,979 








Ts Italiano, for smoking and chewing 
a. Rippen ipescoe es ebeees 9,995 
Top Round iroeeries,”"" for groceries, E 
Kanaley setnnnen - 9,982 
“Tread Well,”’ for boots and shoe: s, Washing 
ton Shoe Mfg. Co ey ; -»- 9,978 
Turnwell for leather "be Its, S. Rauh & Co. 9,975 | 
| “Whitworth Red Bottle,” for medicine, White | 
| head & Co WerTTTriiT. . 
“Yankee Homespun,"’ for dry goods, F. Almy | 





PRINTS. 















‘pet Magic,”’ for carpets, Coe & Brandt... 677 
“Contrasted Costumes, No. 1," for clothing, | 
J. Vogel and Vogel Brothers soeee G78] 
“$500 Reward,”’ for medicine, Worlds Dis- 
wnsary Medical Association. . coeee - 681) 
“Star Band Carriers,”’ wv dairy plant equip | 
ment, Star Milk C« Co . 605 
“Star tottle Rinser,’’ fe dairy plant equip 
ment Star Milk Cooler Co 607 | 
‘Star Bottle Washing Outfit for Gairy plant 
equipment, St: ar Milk Cooler 
‘Star ( truck, for ste rilizing outfits, Star | 
Milk Cooler Co 6S6 
“Star Family of Carriers,’’ for Pe plant 
equipment, Star Milk Cooler 687 
“Star Galvanized Bottle Boxes,"’ for ‘di airy plant 
equipment, Star Milk Cooler Co 698, 600 
r Lock Angle Carrie ra,” for dairy plant 
equipment, Star Milk Cooler Co Go to 692 | 
“Star Lock Band Carriers,"’ for dairy plant 
equipment, Star Milk Cooler Co 603, G04, 696 | 
“Star Metal Spacers,’ r dairy plant equip 
ment, Star Milk Cooler Co To | 
“Star Reversing Racks, for dairy plant equip | 
ment, Star Milk Cooler Ce 71, 702 
“Star Sterilizer Cars, Stvle A for sterilizing 
outfits, Star Milk Coo 
“Star Sterilizer Cars 
sterilizine outfits j 
“Star Sterilizer Cars, § | 
sterilizing outfits, 
“Star Sterilizer Cars 
sterilizing outfits 
“Star Stone Wash 
equinment, Star 
“The Basin O11 Co 





Basin Of ¢ 














Belt Stick, for belt dressing, I L 
We ovis 0 00bac0es0s css enna 679 
A printed copy of t specification and lrawing 
of any patent In the foreg t, any patent 
in print issued . i] will we f\ ule hed from 
this vffice for rovided the f 
number the f red and the 
| giver - Munn & Co., 361 Broadway, New 
Yor 


Canadian patents may now be obtained by the in- 
| ventors for any of the inventions named in the fore- 
going list For terms and further particulars 
| address Munn & Co., 361 Broadway, New York. 











A.W FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS’ COLORS. 


78 Reade Street, New York, N. Y. 


GRAND PRIZE, Highest Award, PARIS, 1900. 


ENNEN 





BORATED 
TALCUM 





TOOLS AS A TOPIC fm 


be interesting to every_ handi- 
There is a mine of infor- 











craftsman. 


which enumerates thousands of topte. 
TO- 
Hlustrated. Sent by mel for 
25 cents, _Spocant sheet included. 
TGOME ny A co. 
New York City. 


| Print My Own Cards 


Cironlass, y wspaper. Press, 85. 
Larger oe, #1 §.00. Money saver. 
Big proat 8 printing for others. 
Type setting easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 
factory, The Press Co. Mesiden, Conn, 


DRAWING INSTRUMENTS 


$9 1 


ILLUSTRATED CATALOGUE FREE 





105 F chen 6 








INDIANAPOLIS BLUE PRINT CO 











TRANSLUCENT FABRIC 
} puoquaies Ss KY L i Cc bi T Boy or for other 


similar uses. 


teed not to crack, break or leak, 
witle freely admitting light. 
etter than glass in every way and less expensive. 
Protects against fire better 4 glass does and 
can be put in place by any workm 
The Ge td na Electric , om ny hea already put in 
place 300,000 s« chenectady shops; also 
used by U. y “Gov Cid, railroad corporations, 
ane manufacturers, etc. 

Just as valuable for a small oti « in a low-coat 
house as for the olenes st factory. rs and other 
moderate users are SPECLALLY invited to write to 
us for detailed information. 
TRANSLUCENT FABRIC 


©O., Quincy, Mass. 























(A Perfect Typewriter 


The New Improved Odell No. 4 





A practical and durable typewriter that we 
=— to be accurate and satisfactory. Can 
e operated by anyone. The work fs in full 
view of the operator, the pees being done 
direct from the type, which tncludes a full set of 
capital and small letters, figures and os tuation 
marks. It is the most simple in construction, bas 
fewest parts, is all metal except, ink roller and 
rubber roll. We guarantee the “Odell” against 
ordinary wear for one year and will cheerfully 
replace, free, any parts that should prove defective. 
It manifolds perfectly, and the alignment is abso- 
lutely accurate This is a reliable and durable 
machine manufactured for the use of all persons 
desiring the convenience of a typewriter without 
the expense of the high-priced machines. Hand- 
somely nicke! plated. We are sole agents. Money 
refunded if not satisfactory. Address Dept. D 


THE FAIR*’.” 


State, Adams and Dearborn Streets 











CHICAGO, ILL. 




















_ PROPOSALS. 


SRALED PROPOSALS WILL BE RECEIVED aT 

the office of the Light House Engineer, Tompkins- 
ville, N. ¥., until one o'clock M., Monday, May %, 
1908, and then Kew Lead for extending. and repeiring the 
whart at the san don ht House Depot, New 
vondon, Conn., in accorda’ men. w th specifications, copies 
of which, with blank * and other information, 
may be had upon app! neati my *mhe right is pecerved to 
reject any os all bide and to rare, au geen 

MAJO iH WILL 1AM % Ry, 
Engineer Th 


re 
ra Light House ‘oad rict. 














“THIS BEATS NEW JERSEY.’’ 
artere proce rocured under South Dakota laws for a few 
ann rite for ties jane 





blanks, by-laws 
and forms to PHILIP Lan ate Aas" it Sec. of State, 
Huron, 8. Dak. or Room K, 2th 4 220 Bway, N. 








MODEL AND EXPERIMENTAL ; WORK. 


Electrical and Mechanical Instruments. Smal) Mach'y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 








BUILDERS | #f. crest, work. Tuventions devel: 


THE FENN- ADLER MACH. (0., Hartford, Conn 


American In Institute of Inventors Co. Inc., 
Buffalo, N. ¥.. U. & A. 
Patents sold, placed on royalty and com panies formed, 


MODEL™ MACHINE & & Experimental 


GEO, RRM OEAARD. Pe oer and Elertri- 
cal Engineer, formerly with Thos. A. Edison, 54 Pear! 
Street, corner of } Centre, New York City. 


Magical Apparatus. 
Grand Book Catal ©. Over 700 engravings, 
2c, Parlor jog ue, . 
MARTINEA 4 & « 0. Mfrs., 406 Sixth Ave., New York. 








~ Models 





~ Dies, Tools apd Special "Machin 
and Experimental Work. General Machine Work. 
Pu. J. Benper & SONS, Inc., 87 Frankfort St..New York 
MAC ES rliss Encivce, Brewe 
ICE 1A CHINES > Machiner y- TE VI TER 
wre. CO., 50 Clinton Street, | salwaeaas’ Wis 


F. N. Roehrich & Co. Machinery 


102 FULTON sTrEET, Designing, 
NEW YORK. echanical 
Telephone No. 2440-A Joun. Drawing. 


MODELS & EXPERIMENTAL WORK 
Inventions developed. Specie! Machinery. 
E. V. BAILLARD, Fox Bidg., Franklin Square, New York. 


Experimental & Model Work 


Cir, & advice free. Wm. Gardam & 80n.45-01 Rose 8t..N.¥. 








We wish to correspond with the manufacturer or 
well equipped machine shop, who would wish to change 
or increase their line of product. Ours twa legitimate 
business proposition showing a large margin of profit, 
No untried plan, schemes or novelties. We bave a 
steady and large market open for our product. Address 


ELECTRICITY 
Care Hotel Bucklen 
___ ELKHART, IND. 
@ INVENTIONS DEVELOPED. 


WALTER K, FREEMAN, M.E. 


Special machinery, electrical and chemical ap- 
— us made on short notice. Good accommo- 
tions for in ventors. 46 FB. 2d 8t., New York. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 


le binery. ! KE. Konigsiow & Bro.. 18] Seneca &t. C leveland, 0. 











BIG MONEY IN MATCHES, 
We manufactu ‘e everything pertaining to the busl- 
ness. e Very Latest Process, We will furnish 
a manager or teach any purchaser the business. 


Fr. W. MURPHY & REY; 
1118 Ashland Block, Chicago, J.8. A. 


LEARN RUBBER STAMP MAK'S.:ioc0 


Outfit. Pull ipstenaeione. Profitable Business. Write for 
Catalog No, 20. R. H. Smith Mfg. Co., Springfield, Mass. 


WANTED 


Live events to sell Dr, White's Electric Comba, patented 
Jan. 1, 1809.. Cure dGardruff, hair talling out, sich and 
ne 3.4. he adac hes. yet costs no more than ay ordinary 
comb. Sells on sight. agents are wild with success. 
fend Sic. for sample (half price). Write quick 


THE DR. WHITE ELECTRIC COMB Co., 
Decatur, Ill. 


DRYING NQ MACHIN 








& BE. WORRELL, 
° Hannibal. Mou. 





ODEL : WORK 








MASON S NEW PAT. WHIP HOISTS 


e expense and lability incident to Elevators. 
Adopted by principal storehouses in New York & Boston. 
Manfd. by Yornsy w. ee a & CO. Ine, 


Providence, k. 








MANUFACTURERS!!! 


Send us samples of any metal on which you sre 
machining the flat surfaces of small areas We 
will grind same free and tell you cost of work if 
done on the 


BAYLDON DISC GRINDER 


BAYLDON MACHINE & TOOL CO., 
28 Morris t.. Jersey City, N. J. 











PRR a Lee Bee ae 


406 


Scientific 


American 





May 23, 1903. 











And then with less than a minute of 
your attention the “ Keyless Clock” 
will go for another year and longer. 
There is but one “Keyless Clock”; 
we make it in all styles. 

Nova. —See Artiele in March 7, 1908, 

Send for illustrat ted price list and cat- 
alogne. 


trte AMERICAN, 





United States Clock Co., 
Sprin;-Hudson Sts., N. Y. 


7% Dividends 


To increase our p.ant we are offering to the public 
at par 4,000 shares $10.00 each) of 7 per cent. pre- 
ferred, participating stock. This stoek is cumulative 
and shares in all the earnings of the Company. It 
is secured by a cash invest went of $100,000.00, besides 
the value of patents and other assets. Stock sub- 
sortbed for now wisl draw six months dividend on 
July ist, 1%. A bonus of ten shares of common 
stock | par value $10.00) each) will be given with every 
twenty shares preferred. A great portion of the 
above allotment has been subscribed. Al) remit- 
tances will be one mptiy returned if sabseriptions 





Waltham 


of interesting information 
free upon request. 





Mechanical skill and knowledge have 
made them the best in the world. 
**The Perfected American Watch,’ an illustrated book 


American Waltham Watch Company, 
Waltham, Mass. 


Watches 


about watches, will be sent 














Orient Buckboard 


PRICE $375 


| 
| 








| 
| 








4 HP. Speed 30 Miles per Hour 
The Cheapest Automobile in the World 








arrive too late. "or ngOepect as and « - a literature 
piesee address E SIBGUEL, Sec 
nited States Clock Co., 04-30)-ak Hus leon St., N. ¥. 


All leadiug Commercial Agencies. 
Northern National Bank, New York. 


References 
Depository 





6 months’ dividend payable July ist. 





_ Every Mile a Mile of Comfort 
Winton 


tray 





ranch nearest 


x ‘ 
non and try it at our age 


THE WINTON MOTOR CARRIAGE CO., Cleveland, 0. 

















Ff ISSUE every once in a while, a letter, a 
booklet, a folder, or a catalogue, wherein 
is shown information relating to Automobile 


Tires that may he of some vaiue to you 





me etal card to hav 
The DIAMOND RUBBER co. 
Akron, Ohio. 





EHEIMETDILWesrseres 
tANor ih CHPEN.E 


15 saa 21 » 81 Clinton | Street. 


CRUDE ASBESTOS ° 


RECT FROM 


PREPARED | R. H. MARTIN, 


ASBESTOS FIBRE | orice, st.paut BUILDING 








for Manufacturers use 220 B’way, New York. 





NEW ENGLAND 
WATCHES 4g, 
PADISHAH | 


l'be best low priced watch in the world. 
Soid tn every country on the globe for 
the one price or its equivalent. 


: $2.00 EACH 
Ptain or fancy colored Sporting Dials, 
We make all styles and sizes of watches 


for men and wome 
talogues sent on request. 


NEW ENGLAND WATCH CoO., 


Factories : neste gore te Conn. 
ork, 37 & 30 Maiden Lane. 
Offices: i tit to to 187 Wabash Avenue. 


Spreckels Building. 





Write for Catalogue 


WALTHAM MFG. CO., Waltham, Mass. 


TRIED and TRUE: 
FISK TIRES | 


| Write and Find Out Why | 
FISK RUBBER. COMPANY | 


Chicopee Falls, Mass. 





The Raymond Brake = 


Will make any automobile safe. 


A. H. RAYMOND, 332 Fairfield Ave., Bridgeport, Conn. | 


WHEEL CHAIRS > 
WE MAKE OVER 70 STYLES BF é 


and are fully equipped a make 

any special de signs or siz 
Catalogue “B’ ustrates 
and describes (free 

Reclining pas LAébrary Chairs, 

over ® style 









‘ = ad “CO” (free) | 
ako. F SAneue? co., | 
807 Fourth Ave., New York. 


NEW— SPEED INDICATOR FOR) - 
) TALKING MACHINES 













speed : f oneh selec 
mer beat 
eha an 
running, can be 
your instrument with 
NDICATOR. 
at juced 


Sold by "Dealer -»®, 
D. HILTON, 
80 Broadway, New York, N. Y. 


or 
more money upon old TONTIVE; Semi-Tontinoe, Dis- 
tripution, or Accumulation LIFE and Endowment 
NSURANCE Policies than the issuing companies. 
Write for particulars 


©. E. SHEPARD & CO., Hartford, Conn. 
References Any Hartford Bank. 


JESSOP'S, STEEL Say" 
FOR TOOLS, SAWS ETC 
* JOHN ST. NEW YORK 


=, CHARTER ENGINE 
UBED ssrazee® 


py Any One 
FoR Any Purpose 
| Stationaries, Portables, Sawing Outfits, 
Holsters, Engines and Pumps. 
Br #1.—Gasoline, Gas, Distillate. 
or INustrated Catak rand Teati- 
ons and State Soar Power Needs 


CHARTER GAS ENGINE co.. Box 48° STERLING, HLL 


J MICROSCOPES 


for every purpose. Our instruments 
are found in all the best laboratories 
of the country ‘atalog free. 























Projection _Apparatus 


for scientific work, § accuracy and 


a 
|] = 


Bausch 2 Lomb y QPtical Co., 


Rochester, 
NEW YORK BURTON cHIcaco 


| 
LS 


- 

















; 





STRIGAL TESTING 


If you wish to know the properties of any electric cal | 
instruments, materiais or apparatus, the utility of ab 
invention or the practicability of an idea, tests by us 
might be of great value to you. 


NEW YORK LABORATORY, LAMP TESTING BUREAU | 
8th Floor. No. 14 Jay Street, New York 


Dutch-Rattan 
Furniture Novelties 


New and exclusive 
designs in 








Swinging Settces, Box 
Genuken House Trunks, 
ete., and the famous 

INDIANAPOLIS COMBINATION TABLE 


LIBRARY—DINING—BILLIARW—POOL 








fie n 
in size, which is sulted 
Cata Yan b ard A Ratta 
Dut rd if 

ture) “ D 


COMBINATION BILLIARD MPG. C0., 30-40 Ingalls, Indianapolis, Ind, | 


Get ““The Merkel” 


—the Motor Cycie with 
ry Single Lever Control. 
ways speedy but never 
unsate “he most simple 
machine made end f 
amp for i paced cates 
gents wanted, {| 





Saathes 








The Merkel Mfg. Co., 
Dept. A Milwaukee, Wis. 


The Franklin Model Shop. 


Experimental work for inve n tors; any- 
thing in metal from a single piece to a 
complete working model. Ap paratus for 
colleges. Exhibition models Introduc- 
tion samples of patented articles. Spe 
cial tools for making meta! govelties. 
Inventions perfected, Drawings and de- 
signs worked out trom inventors’ ideas 
Send for circular 9 

PARSELL & WEED, 

129-131 West Sist Street, New York. 











One FRANKLIN 
Model Shop 











Apple Economical Gas engine _— 


For Marine, Stationary or 
AUTOMOBILE USE 





We manufacture Dynamos, 
Magnetos, Batteries, Coils, 
Plugs, Governors and 


Switches. Send for catalog. 
The Dayton ElectricalMfg.Co. 
8 8. 8t. Clair St., Dayton, O. 





Is the Only Light! The light of All lights! 
Each lamp makes and burns its own gas, 
Hang or set it anywhere A powerful, 
steady, safe light uperior to 
— Saving effec 
Conforms to Insur mce 
Neds of lamps for all pur 
’ durable salt beamtital. 


THE “BEST” LIGHT CO., 


87 £. Sth St, Canton, 0. 
Owners of Original Patents. 


Agents 








PRICE $125. 


If you are seeking for pleasure, if you wish to eave 
time in travel, if you want a racing machine or a bill 
climber, there is only one machine that will fill your 
requirements, and that is the 


MARSH 3 H. P. MOTOR CYCLE 


guaranteed for one year Write for circular. 
MOTOR CYCLE MFG. CO., . BROCKTON, MASS. 





Durand Mfg. Co. 
Eastern Widewaters (Culver Rd.), 
ROCHESTER, N.Y 


h-grade canoes and skiffs our 
yo All canoes have bras: 
ween joints, making them 
We also build iaunohes 


steam 
ifoot power, sailboats, etc. Write 
> placing your order; it wil! 

80. 














—$<—= 


ote) & 2] GALVANISING 


AMERICAN PR 
AMPLES 


2 





campo N pe Be SA 


NICKEL 


Electro- -Plating 
Apoaratus and Material, 






UR 


THE 
Hanson & Van Winkle 
Co., 


ror Cavate 


Newark. S.J, 

136 Liberty St., N. ¥, 

30 & 32 8. Canal St, 
Chicago. 


Senp Your Busivess Camp 

















Airy Variotiog at lowest prices. Best Railroad 

and Wagon or Stock Scales made, 

Ais soo esate articies, including Sates, 

Sewing Machines, Bicycies, Se etc. save 

| Money. Lists Free. . Chicago, Tl 


MILE-A.~ 


MITCHELL wince 
MOTORCYCLE 


CHICAGO SCALE 





3 Brake Horse Power. Price $225, 
Speed with Racing Gear, 60 Miies Per Hour. 
WISCONSIN WHEEL WORKS. Turnor Ave., Racine, Wis, 


- Because of their construction 
PRESIDENT 
SUSPENDERS 


give most 
Comfort & Service 
Guaranteed 
“All breaks made good” 
“President” on buckle means 
“Cannotrust” 50c. and $1.00 
Any shop or by mail prepaid 
The C. A. Edgarton Mfg. Co. 
Box 222-L Shirley Mass 
Send 6c. for Catalogue, 























tells that it is a 


Remington 


Remington Typewriter Company 
327 Broadway, New York 








Wonder cater" Acetylene Burners 


. Give Highest Possible Candle Power. 


STATE LINE MFG. CO. 
8 Jay St., Chattanooga, 57 Washington St., 
NEW YORE TENN., U. 8. CHICAGY 


SIT, RIDE4*° SLEEP 


-_.." AIR MATTRESSES 
so CUSHIONS and PILLOWS 


For Lovers of Comfort and Cleanliness 
roemnrde By abrov w « 


‘oof, odorless and hygienic, 
objectionable can conceal 


CONFORM To EVERY ‘CURVE OF THE BODY. 
Fu 


ly guaranteed. If not satisfactory money refunded. 
Write for free booklet D. 
Mechanical Fabric Co., Providence, R. I. 
New Vork Office, 16 Warren Street 


: d machines SOLD or RE v¥- 
w HERE at HALF MANUFACTURERS’ PRICES, 
Shipped with privilege of examination. Send for Cat. 
Typewriter Emporium. 202 LaSalle St., Chicago 








CRESTMOBILE 2 
$750 


The most logi- 
cally construct- 
ed car made. 


Write for cat. 
models 
* at 8500 
- and 8550. 
OREST MFG. CO., Cambridge, Mass, U.S.A. 




















